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ABSTRACT 
 
Impact to the natural environment which we are facing intensively nowadays, is climate 
change. GHG emission as one of urban development outcomes that causes the phenomenon of 
climate change actually were spread out all over the world within the atmosphere thus it moves over 
and neglects the borders between countries. As it continues to accumulate in the atmosphere, the 
global temperature also continues to increase. This creates another phenomenon which is global 
warming. The on-going urban development requires massive expansion in transportation 
infrastructure. Transportation sector is single-handedly responsible for a quarter of CO2 emission 
worldwide. Therefore it is very clear that to reduce the emission one of the important methods is to 
promote the use of non-motorized transportation modes.  
Non-motorized transportation is alternative transportation without employing motor 
vehicle including walking and cycling. Having acknowledged this, many multidisciplinary studies 
had already been conducted to acknowledge and re-introduce the contribution of walking to 
sustainable urban development. However there are way too many variations of attributes to be 
discussed and investigated. This diverse finding of attributes addressing the issues on walking 
possibly has distracted the efforts of creating better walk-able urban planning and development. It 
will take an enormous effort and time for them to consider all the attributes that are available.  
By understanding the walking experience in Japanese cities specifically in the chosen case 
study area, the importance of walking in urban development and also its current performance as an 
important mean of low carbon urban mobility could be comprehended. Then by synthesizing 
key-elements and key-attributes from literatures studies, a tool for comprehensive planning and 
assessment was proposed so that an urban area could be assessed for its existing performances 
and/or be improved based on its potentials to become a walk-able area. The tool was able to identify 
the propensity of each key-attribute in order to understand the characteristic of research subject. The 
tool was should be able to elaborate the relationship between the key-attributes within each 
key-element in order to find unique phenomena related to walking. The tool would provide valuable 
information for urban planning and assessment. 
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Chapter 1 
Introduction 
 
 
1.1 Background 
A city or urban area is an area where changes done by human toward the nature for the 
sake of fulfilling their daily needs are mostly occurred. It covers only small part of the world but it 
takes a big portion of the world’s energy resources and releases a huge amount of CO2 emission to 
the atmosphere. Indeed since the very beginning, cities were built to be the centers of transactions or 
exchanges of consumption, production, and distribution processes. This has been vastly (over) 
developed until the present time where cities have mainly become centers of economic beside as 
settings for social and cultural exchanges as well. However in general its economic “power” ignores 
its connection to the natural environment as its origin. 
Cities in the developed countries actually have felt the impact of urban development that 
gives less attention to the natural environment. Therefore urban planning experts since decades ago 
have been formulating and developing numerous concepts of better urban development of which 
mainly refers to the term “Sustainable Development”. Basically those concepts give more attention 
to the nature, whether by more effective and efficient management of its resources, better urban and 
land-use planning, or the use of technology and science which are more precise and based on needs. 
Those concepts were already being implemented in many cities of the developed countries so that 
gradually those cities could reduce the negative impacts of their past urban development. In present 
time, level of air pollution in European cities is 25% lower than the condition in South American 
cities and even 50% lower than the Asian cities. This fact was completely the opposite of the 
condition in early 20
th
 century. 
Despite of those improvements, cities in the developing countries of which in turn now 
drastically enjoy high economic growth are likely repeating the same mistake. When the economic 
growth became the main trigger for urban development, what happened next was the interpretation 
of those urban development concepts in economical or business calculation. This generated physical 
constructions which were often only to have instant effects on urban development yet leaving 
long-term impacts to the natural environment. On the other hand, nature is a borderless and 
integrated complex network of the earth. Therefore certain changes to the nature in a particular area 
would cause impacts elsewhere. Having said so there should not be any differentiation between 
cities in developed and developing countries in regard to their impacts to the natural environment. 
Impact to the natural environment which we are facing intensively nowadays, is climate change. 
GHG emission as one of urban development outcomes that causes the phenomenon of climate 
change actually were spread out all over the world within the atmosphere thus it moves over and 
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neglects the borders between countries. As it continues to accumulate in the atmosphere, the global 
temperature also continues to increase. This creates another phenomenon which is global warming. 
Global warming triggers many imbalance conditions of the nature of which everyone either 
developed countries or developing countries shares the impacts inclusively. Unfortunately it can be 
seen from the series of disastrous events occurring in many different parts of the world. 
The on-going urban development requires massive expansion in transportation 
infrastructure. Transportation sector is single-handedly responsible for a quarter of CO2 emission 
worldwide. This percentage increases up to 40% in European cities and even more than 50% in 
Japanese cities. Beside of that it is also predicted to consume up to 50% of global energy use in 2030. 
The increase of travel demand due to economic development and urban sprawl generated the 
increase of motorized vehicles which exacerbated the emission of GHG. Therefore it is very clear 
that, in order to reduce the emission, one of the important methods is to promote the use of 
non-motorized transportation modes. Non-motorized transportation is alternative transportation 
without employing motor vehicle including walking and cycling. It is actually an economical and 
eco-friendly way of traveling which could generates tourism and adds a good image of the city. 
 
Figure 1. Breakdown of Carbon dioxide emissions  
Source: MOE Japan, 2008 
 
1.2 Problem Statement 
Since the early periods of urban generation, walking had become the most reliable method 
of commuting for the citizen until the phenomenon of urban sprawl arrived. The technology 
development on vehicle, mostly motorized, has since then reduced the popularity of walking 
amongst the citizen. However it also generated worldwide environmental issues which are carbon 
emission and fossils fuels exploitation. Despite of that the development of motorized vehicle-based 
transportation is still unstoppable. It has out-scaled the practice of walking-based urban mobility. It 
has created a society that becomes too dependent to motorized vehicle. Moreover it has become a 
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direct threat to the walking practitioners proven by the fact that many fatal accidents involved the 
pedestrian all over the world. Many multidisciplinary studies had already been conducted to 
acknowledge and re-introduce the contribution of walking to sustainable urban development. 
However there are way too many variations of attributes to be discussed and investigated. This 
diverse finding of attributes addressing the issues on walking possibly has distracted the efforts of 
creating better walk-able urban planning and development. It will take an enormous effort and time 
for them to consider all the attributes that are available.  
Therefore the main question for this research was how to understand the walking 
experience in Japanese cities specifically in the chosen case study area. And then the second question 
was how to create a cross-field framework consisting common key-elements and key-attributes of 
walking which can be used to serve as a measurement tool for urban planning or assessment. 
 
1.3 Research Purposes 
By understanding the walking experience in Japanese cities specifically in the chosen case 
study area, the importance of walking in urban development and also its current performance as an 
important mean of low carbon urban mobility could be comprehended. Then by synthesizing 
key-elements and key-attributes from literatures studies, a tool for comprehensive planning and 
assessment could be proposed so that an urban area could be assessed for its existing performances 
and/or be improved based on its potentials to become a walk-able area. At the end the utilization of a 
survey questionnaire which is the most used method in the study of walking phenomenon was 
assessed to implement the framework. The purpose is to confirm that it can serve as a measure for 
urban planning or assessment in promoting a walking-friendly environment.  
The framework should be able to identify the propensity of each key-attribute in order to 
understand the characteristic of research subject. The framework also should be able to elaborate the 
relationship between the key-attributes within each key-element in order to find unique phenomena 
related to walking. The propensity and the relationship will be valuable information for planning and 
assessment process at the early stage. 
 
1.4 Research Structure 
This dissertation was prepared within the research structure that consists of 8 chapters. 
Each chapter represents each stage of the research and mostly its result was already published on 
scientific journals and proceeding. The structure of this dissertation is as the following: 
 
Chapter 1 elaborates the introduction to the research which contains background of the theme, 
problem statement, research purposes, and research structure.  
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Chapter 2 contains of information gathered from literature studies which elaborates the changes on 
sustainable urban development. It describes the development of urban concepts from garden city to 
smart city. And then it discusses also about the climate change and issues on urban mobility, while 
introducing the concept of Low Carbon City.  
 
Chapter 3 focuses on formulating research hypothesis that emphasizes the importance of low carbon 
urban mobility and explains the current condition of walking and public bicycle system. 
 
In Chapter 4, a case study was selected as the object for this research. Briefly the current walking 
experiences in Japanese cities were elaborated then followed by the introduction of case study area 
which is within the city of Kitakyushu, Fukuoka Perfecture, Japan. Samples of pedestrian way 
documentation was also introduced on this chapter. 
 
Chapter 5 explains about the preliminary studies which were conducted in two methods which are 
direct and video observation and content analysis from literature reviews. Video is now a popular 
method for contemporary behavioral researches since the presence or usage of video in daily life is 
increasing throughout the advancement of video feature in smartphones and other electronic devices. 
Then content analysis from literature reviews extracts all keywords, generate groups of key-elements 
from the keywords, extract important parameters or factors as key-attributes, and synthesize 
common key-attributes in the study of walking. The research framework of PL.AC.E. is synthesized 
and interpreted into a comprehensive questionnaire as a tool for data collection. 
 
Chapter 6 elaborated the research process started from the introduction of the method and then data 
collection which are divided into three parts, the students, the typical families, and the urban 
commuters. The questionnaire was designed to target different kind of respondents and case study 
areas so then the result could be representing different scenarios for the validation process. This 
method was selected based on the finding that this is the most common method for data collection in 
the study of walking phenomenon.  
 
Following to this, in Chapter 7, data analysis and discussion are delivered to understand the result 
from the utilization of the PL.AC.E.  
 
And lastly Chapter 8 concludes the result and proposes the use of the result for future works. 
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Figure 2. Research Structure 
Source: Author, 2015 
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Chapter 2 
Review on Sustainable Urban Development and its Current Challenges 
 
 
2.1 From Garden City to Smart City 
 
In the book of “Bangkok Transportation over the Next Decade” (Bangkok Metropolitan 
Authority, 2011), it was explained that a huge concern of global environmental issues arose at a UN 
conference in Stockholm, Sweden in the year 1972. Following this conference, UN established the 
United Nations Environment Programme (UNEP) to work on the issue of sustainable development. 
And then in 1987 the UN World Commission on Environment and Development, known as the 
Brundtland Commission, published a report titled “Our Common Future” that introduced the 
definition of the term “Sustainable Development” as “development that meets the needs of the 
present without compromising the ability of future generations to meet their own needs”. This 
definition became the main reference for studies on sustainable development until many years later. 
Furthermore in 1992, UN organized the Earth Summit in Rio de Janeiro, Brazil discussing 
environmental issues and launching Agenda 21 which was a blueprint of actions to achieve 
sustainable development. Therefore those milestones were acknowledged as important steps in 
mainstreaming sustainable development. However discussions and debates are still occurred to argue 
that the report mentioned above and the Agenda 21 were in favor of developed countries only and 
putting the pressure on the developing countries on the contrary (Budihardjo, 2014).  
In the mean time urban areas only cover 2% of the total earth surface yet through the 
activities of their inhabitants, it consume 66% of energy resources and produce 70% of worldwide 
Carbon dioxide emissions (World Bank, 2010). This imbalance condition has put cities in the spot 
lights as the roots of many environmental issues all over the globe. The over-exploitation of natural 
environment and its resources has inevitably raised the issue of sustainability. The earth becomes 
more and more vulnerable yet people are still not fully aware of this condition. According to the UN, 
in 2014, 54% of the world’s population inhabits the urban areas. Then by 2050 it is estimated that 
urban areas will have 66% of the world’s population (UN, 2014). As this urbanization continues, the 
issues of sustainability will be focused within the context of urban development. Therefore various 
derivation concepts of sustainable urban development has been introduced and implemented. 
Basically those concepts give more attention to the nature, whether by more effective and efficient 
management of its resources or by better urban and land-use planning. Sustainable urban 
development has to manage three inseparable factors of sustainability which are economic, social, 
and ecological in order to be well implemented (Giddings, 2005). 
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2.1.1 Garden City 
One of the early concepts of sustainable urban development was the “Garden City”. This 
concept was introduced in 1898 by Ebenezer Howard emphasizing on factual social issues as well as 
a mix of urban reform and the integration of nature as a basis for urban planning (Nuzir & 
Primadona, 2012). It was a response to the booming of industrialization on that period and originally 
designated to serve as a lodging solution for the workers. Garden city which consists of industrial 
areas, housing, and agriculture in a proportional distribution, would be connected with various public 
services and entertainment facilities, and surrounded by green belt of parks and farmlands. These 
cities, in the concept of Howard, will grow independently, self-managed and self-financed by the 
public with economic interests. 
 
Figure 3. A ground plan drawn by Ebenezer Howard in the book Garden Cities of To-Morrow. 
Source: Cornell University, 2002 
 
The concept of Garden City was defined by several elements such as population size, city 
size, main occupation of the citizen, land-use network, green open space, and neighborhood concept 
(Mulyandari, 2011). A Garden City should have a population of minimum 30.000 people. The city 
should have an area of approximately 400 hectare which is surrounded by around 2.000 hectare 
agricultural belt. The main occupation of the citizen is related to administration, trade and industry. 
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The land-use of a Garden City should be completed with an ease circulation, thus railways and roads 
must be well designed mainly for its location, width, material, and construction. There should be a 
garden or green open space in every houses and buildings. Implementation of neighborhood concept 
in housing and settlement should be equipped with schools, playgrounds, and public facilities. 
Unfortunately during its development, this concept transformed many cities or part of 
cities into exclusive areas. It created luxurious real estate which became unaffordable for most 
people at that time. Then in 1994, an United States landscape architect and urban planner named 
John Ormsbee Simonds published a book titled Garden Cities 21 that contains essentially about the 
concept of urban planning based on basic principles of Garden City with new ideas that may create 
cities which are more functional, more comfortable to live, and more expressive in characteristic. 
 
2.1.2 Smart/Intelligence City 
 The concept of Smart City basically has been implemented in the developing countries 
since the beginning of the 20th century. The introduction of concept was related to the advancement 
of internet technology and its utilization in many aspects of life at the time. Internet with its World 
Wide Web feature that was originally only used by governments and academics grew rapidly until 
present time as a media of either personal or mass communication affecting all aspects of life (Coe et 
al., 2001). It was then followed by mobile phone technology which was more and more practical. It 
opens the limitations of distance and time in communication. In another word technology 
advancement was the foundation of Smart City concept initiation at the very beginning. It was 
shown by the presence of giant company such as IBM as one of the initiators of this concept by 
promoting its innovative products, Big Data, with Smart Planet concept in 2008 (Cocchia, 2014). 
 Following the introduction of the term “Smart City”, some other terms were derived based 
on variations of the synonym of the word "smart", such as Intelligent City, Knowledge City, Digital 
City, and so on. Smart City and Digital City were most frequently used in introducing the concept of 
Smart City (Cocchia, 2014). There are many definitions of Smart City of which some stated that the 
city would be smart if the investment in human resources, social capital and infrastructure of 
traditional and modern communication system can increase sustainable economic growth and quality 
of life, with better management of natural resources, through participatory governance (Caragliu et 
al., 2011). Other also explained that smart city is a specific geographical area where advanced 
technologies such as ICT, logistics, energy production, and others, are complementary in order to 
create benefits for urban dwellers in terms of well-being, participation, quality of the environment, 
smart development, which is managed by orderly governance with good policies (Dameri, 2013). 
 Essentially the concept of Smart City covers the use of digital data and information 
technology system in large-scale urban planning and management. In this definition actually cities in 
America by the late 20th century has used digital data as input in the management of the city. But 
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along the way, the Smart City concept has had some changes and variations. Some were focused on 
the development of the Information Technology infrastructure in certain areas of the city only and 
introducing the term Smart Communities. But there were also who try to apply them in a broader 
city scale but this was where several issues emerge such as high investment, insufficient human 
resources, unstable social and political conditions, and natural disasters. So then the concept of 
Smart City in a broader context was developed further. 
 
Figure 4. Web portal of Jakarta’s Smart City 
Source: smartcity.jakarta.go.id 
 
Another similar approach is the concept of “Intelligence City” which proposed that the 
three factors of sustainable development, economic, social and environmental, would be integrated 
within a system (Briggs, 2005). This concept basically responded to the potential usage of 
Information Technology advancement in urban development yet it became widely explored 
scientifically. According to Briggs, the city intelligence will assess the urban ability to manage its 
demands and needs and to adapt the inevitable changes within its development, while the city 
sustainability will assess the urban ability to sustain and maintain its development without harming 
the surrounding region and the future condition. 
 
2.1.3 Green City 
In recent years concept of “Green City” is being intensively developed by the Indonesian 
government within the jurisdiction of Ministry of Public Work cooperating with provincial and local 
government under a project named Program Pengembangan Kota Hijau (Green City Development 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
10 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 2: Review on Sustainable Urban Development and its Current Challenges 
Program) or in short, P2KH. In principle this is a concept of environmentally-friendly city, in terms 
of developing effective and efficient use of natural and energy resources, implementing integrated 
transportation system, ensuring healthy environment, and synergizing the relation between natural 
and built environment. There are eight elements within this concept which are Green Planning and 
Design, Green Community, Green Energy, Green Transportation, Green Building, Green Open Space, 
Green Water, and Green Waste. Or in other words, a city which bases on urban design and planning 
that favor for sustainable development key-elements (environment, social, and economic). 
 
 
 
Figure 5. Ki Hajar Dewantara Park, a new P2KH green open space in Kota Metro, Lampung 
Source: Instagram @aditya.saputra95, 2015 
 
Unfortunately, the implementation of “Green City” concept tends to prioritize the 
development of infrastructure for green open spaces or parks only, thus there are construction 
projects of parks which are most probably unnecessary or irrelevant and later unused by the citizen. 
Although there were elements of dissemination and community initiation, those activities most likely 
would be only ceremonial and easily forgotten. This is occurred due to the fact that the 
implementation of this concept has not been comprehensive yet this is only considered as a regular 
project of Ministry of Public Works only. Meanwhile other ministries also introduced different 
concepts such as Batik City, Healthy City, Smart City, and so on. Hence the result of this 
disintegrated development is far from success.  
Instead implementation of urban development concept since the beginning should be 
multidisciplinary. It should be such as the one that was applied by the Singapore government to 
create a partnership between the Ministry of Tourism, Ministry of Economy and Town Planning 
Board in planning and implementing the concept of development of the area of Orchard Road. It 
should be also as the effort from Kitakyushu city government in developing the concept of 
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Eco-Town by involving city government, universities, and private companies to cooperate in 
activities ranging from training, dissemination to the public and integrated waste management. 
 
2.1.4 Resilient City 
Another translation of sustainability in urban context responding to environmental 
disasters and other urban calamities is the concept of “Resilient City”. A resilient city is defined by 
the overall abilities of its governance, physical, economic and social systems and entities exposed to 
hazards to learn, be ready in advance, plan for uncertainties, resist, absorb, accommodate to and 
recover from the effects of a hazard in a timely and efficient manner, including through the 
preservation and restoration of its essential basic structures and functions (Jabareen, 2013). Jabareen 
has also developed the Resilient City Planning Framework (RCPF) which is defined as a network, or 
a theoretical plane of interlinked concepts, that provides a comprehensive understanding of city 
resilience. It is composed of four concepts, which are vulnerability matrix analysis, urban 
governance, prevention, and uncertainty oriented planning. 
 
 
Figure 6. The cycle of Resilient City 
Source: Nuzir, Premakumara, & Dewancker, 2014 
 
Resilient city would reduce vulnerability to extreme events and respond creatively to 
economic, social and environmental changes in order to increase their long term sustainability 
(Premakumara, 2014). Premakumara acknowledged that several factors will enable cities to become 
more resilient and motivate them on planning resilient cities. These include strong political 
leadership and will, development of dedicated institutional setup, sustainability of institutional 
capacities and resources at local level, building multi-stakeholder partnership, ensure community 
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participation, constructing or enhancing hazard mitigating infrastructure suit to local context, and 
establishment of education and awareness programs. Furthermore, it was also identified the 
importance of strong supportive policies and sufficient financial commitments from the national 
governments. International agencies can also play a supportive role in building partnerships and 
enhancing momentum for disaster risk reduction activities and sharing ideas on best practices 
 
 
2.2 Climate Change and Issues on Urban Mobility 
 
In present time, level of air pollution in European cities is 25% lower than the condition in 
South American cities and even 50% lower than the Asian cities (Economist Intelligence Unit, 
Siemens AG, 2012). Briefly this fact was seen as improvement since it was completely the opposite 
of the condition in early 20
th
 century. However we also discovered that developing countries of 
which have four fifth of the world population were only responsible of 53.6% of global GHG 
emissions, while contrary developed countries of which have only one fifth of the world population 
yet were responsible of 46.4% of the emissions (IPCC, 2007). These facts show that although the 
cities in developed countries have made efforts to reduce the emissions, the condition has not been 
changed too much. And unfortunately these facts also shows that currently at the other side, the cities 
in developing countries do not yet fully learn and adapt from the past mistakes done by cities in the 
developed countries. Furthermore this global GHG emission continues to threaten us as it is the main 
cause of global phenomenon of climate change. 
 
2.2.1 The Phenomenon of Climate Change 
Nowadays there are more than seven billion people in the world and all is contributing to 
the current condition of the earth. Global emissions of carbon dioxide from fossil fuel combustion 
and cement production rose from 22.6 billion tons in 1990 to approximately 31 billion tons in 2007. 
Tropical deforestation adds 6.5 billion tons of carbon dioxide to the atmosphere a year (Starke, 2009). 
China and India are ranked top and fourth respectively in the list of carbon dioxide-emitting 
countries. It is noticeable that the middle classes in both countries have stronger purchasing power 
for private cars as a result of high economic growth in those countries. If this continues, the global 
emissions will be doubled by 2030 (IPCC 2007).  
When this happened, the concentration of CO2 in the atmosphere could reach 500 ppm of 
which inevitably this condition will increase the mean temperature of the world from 3.0°C to 4.8°C 
or higher by 2100 (ADB, 2009). Currently the warmest mean temperature was recorded last year in 
2014. This continues the depressive trend of the 10 warmest years in the 134 years which all have 
occurred since the new millennium (NASA/GISS, 2015). This condition caused the land ice to 
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continuously melt and the seawater to simultaneously expanse thus adding water to the existing 
water surface of the earth. NASA discovered that since 1880 global sea level has risen by about 8 
inches since 1880 and will rise 1 to 4 feet more by 2100 (NASA/GISS, 2015). Another related 
natural phenomenon is the hurricane. It is also well known as tropical storm, cyclone, or typhoon. 
Since the beginning of the 80’s its intensity, frequency (including Category 4 and 5 which are the 
strongest type) and duration have evidently increased according to NASA. And all of these increases 
are still projected to continue as a result of global warming. 
 
 
Figure 7. 10 indicators of global warming 
Source: NOAA NCDC based on data updated from Kennedy et al. 2010 
 
This global phenomenon is well-known with term “Climate Change”. However despite the 
popular use of this term, the climate actually does not change. We, human, are the one who changed 
and are changing. The climate just reflects our actions in regard to the exploitation of the nature. 
Therefore it is inevitable that the change on climate simultaneously triggered the event of natural 
disasters in many countries during the last decade (Mapreport, 2015). During summer 2005, 
countries in central and eastern Europe such as Germany, Switzerland, Austria, Slovenia, Moldova, 
Bulgaria and Romania experienced torrential rains resulting floods and swollen rivers (BBC, 2005). 
But the worst was soon to follow. Hurricane Katrina made a land fall in Louisiana and Mississippi, 
created devastating flood in New Orleans, and resulted horrendous casualties that reached over 1,500 
people (US Senate, 2006).  
Early 2006, a school and around 500 houses in Guinsaugon village on the southern Leyte, 
the Philippines, were buried by mudslide after heavy rains dropped about 200cm of rain water within 
10 days (BBC, 2006). In February 2007, flooding in Jakarta caused approximately 340,000 people 
lost their homes (Mapreport, 2015). In another part of the world, more precisely in Greece, since 
June of the same year more than 3,000 fires had burnt thousands of hectares of forests all over the 
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country of which nearly three times than total fire incidents on the previous year (CNN, 2007). 
Roughly a month later, in Africa countries such as Senegal, Burkina Faso, Mali, Liberia, Ghana, 
Niger, Nigeria, Chad, Sudan, Ethiopia, Uganda, Kenya, and Rwanda have been hit by some of the 
worst rains in their history causing floods that affected more than one million people (BBC, 2007).  
Few months later Cyclone Sidr which is a Category 4 cyclone hit Bangladesh's southwest coast with 
maximum wind speed of 241 km/h, resulting more than 3,000 casualties (CNN, 2007). In 2008, 
typhoon Nargis hit Myanmar and caused the loss of thousands of human lives. One year later floods 
and hurricanes hit Manila and several other cities in the Philippines. Then in 2010 and 2011, a series 
of natural disasters such as floods, earthquakes, eruption of volcanoes, landslides, storms, and 
hurricanes alternately hit Vietnam, Indonesia, Myanmar, Thailand, and the Philippines. At the end of 
2012, tropical storms hit the US (Hurricane Sandy) and the Philippines (Typhoon Bopha) 
respectively causing horrifying fatalities (BBC, 2012). 
In January 2013, bushfires hit several areas of New South Wales and Tasmania in Australia 
as temperatures rose up to average of 40 degrees Celsius (BBC, 2013). On 11 November 2013, the 
city of Tacloban in the Philippines was devastated by super typhoon Haiyan and the waves that were 
caused by the typhoon (BBC, 2013). This tragic event caused more than 5,000 casualties. Still in the 
same year, hurricane-force winds and tidal surges have killed at least seven people in northern 
Europe, flooded parts of Hamburg and left thousands of homes without electricity (BBC, 2013). In 
the beginning of 2014, bad weather slammed into Britain's west coast on Wednesday with torrential 
rain and winds gusting up to 106 mph (Foxnews, 2014). Also a huge snow storm was blanketing the 
densely populated US North-east, after wreaking havoc with ice in the South (BBC, 2014). And as 
for the year 2015, death toll from a heatwave in Pakistan's southern Sindh province had passed 800 
during the month of June (BBC, 2015). 
 
2.2.2 Issues on Urban Mobility 
Unfortunately more devastating disasters would continue to occur elsewhere as the result 
of the ongoing climate change. This phenomenon would also continue to worsen as the result of the 
almost inevitable GHG emissions. The major cause of Carbon dioxide emission is fuel combustion 
in the transport sector (Schipper, 2010). It accounts for 24% of emissions which half of it is 
generated in urban transport. During early 20th century, the major utilization of private cars and its 
solely supporting urban infrastructures such as roads, was started at the United States and then 
around the world leading to many environmental issues in urban areas. Incomplete combustion in car 
engines generates toxic gases and different kinds of soot including nitrous oxide and carbon powder, 
all of which are harmful to human health.  
The average Americans spent 19.3% of their family income on transportation expenses. 
And from this percentage, 94.8% was used for the possession and maintenance of private cars. At the 
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other hand, average Japanese spent lesser on transportation which was at 8.5% but still from this 
amount they spent 71.3 % on private transportation (WBCSD, 2004). The percentage of 
transportation costs from the average family income could be regarded still a small portion although 
this percentage is rising. But what frighten us is that this small portion could lead to a very high level 
of GHG emissions. In Japan almost 20% of the total CO2 emission was from the transportation 
sector single-handedly (MLIT, 2011). 
Since 2000, global roadway network length increased by approximately 12 million 
lane-km (Dulac, 2013). A lane-km is defined as a kilometer long segment of roadway that is a single 
lane in width (for example, a one kilometer stretch of a standard two lane road represents two 
lane-km) (Pavement Interactive, 2015). China and India accounted for more than 50% of paved 
lane-km additions during that period. The energy needed to construct one lane of road one kilometer 
in length is the equivalent of burning 23,000 gallons of conventional gasoline. Assuming a gas 
mileage of 20 miles per gallon, this means that the total energy input to pave one kilometer of a one 
lane road is equivalent to the gas needed to drive 750,000 cars across its length. The Greenroads 
manual, a sustainability rating systems for road construction, estimates that the construction one 
lane-km of road uses about the same amount of energy as 20-40 average U.S. households over a 
one-year period (Pavement Interactive, 2015). 
When we reach the half of this 21st century, the emissions from the growing transport 
sector are predicted to increase by 100% (Creutzig et al, 2015). By the same time, it is also predicted 
that the total number of light-duty vehicles will also be doubled if nothing is changed (Sperling & 
Gordon, 2009). Although developed countries in the European Union and the United States have 
succeeded to stabilize (not necessarily to reduce) the CO2 emissions by strictly controlling fuel 
economy and emission standards, yet global emission growth is hardly reduced. The stabilization of 
CO2 emissions in the transport sector by 2050 at basically the level of emissions in 2010 would be 
holding the increase of global mean temperature by only 2°C (Creutzig et al, 2015). However this 
also depends on reduction in other sectors. According to Creutzig et al., urban transport could also 
contribute to this emission stabilization, if not reduction, by three strategies which are continuing to 
aggressively increase efficiency; shifting from fossil fuels to electric-drive vehicles; and slowing 
demand growth by infrastructure development, land-use policies and behavioral interventions. The 
first and second strategies are considered very costly, yet the third strategy which requires 
investment on developing the infrastructure such as mass rapid transportation might be also costly at 
the beginning for the construction but in the long run, it will save a lot of money. A study argued that 
these infrastructure investment cost savings for low-carbon transportation can reach up to $20 
trillion by 2050 worldwide (Dulac, 2013). And most importantly it will reduce the emissions. 
Another alternative and cheaper way to implement the third strategy is by re-introducing 
non-motorized transportation back to the existing urban setting. The low carbon urban mobility 
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modes include walking and bicycling and require only their own designated spaces at minimum. 
More advanced system such as public bicycle sharing could also be utilized. Yet these emission-free 
modes require behavioral changes, commitments, and interventions by the city government and the 
citizen as well. Furthermore low carbon urban mobility is one of the most important elements of the 
concept of Low Carbon City. This is the main subject of this research. 
 
 
2.3 Low Carbon City 
 
The Kyoto Protocol is the main international commitment on dealing with the climate 
change, which was signed in Kyoto, Japan, on 11 December 1997 and came into force on 16 
February 2005 committing the 37 world’s industrialized countries to reduce their GHG emissions by 
5.2% compared to the 1990 levels by 2012. Then in Doha, Qatar, on 8 December 2012, the "Doha 
Amendment to the Kyoto Protocol" was adopted to start another commitment period to reduce GHG 
emissions by at least 18 percent below 1990 levels by the year 2020. Japan, as one of the developed 
countries in Asia, announced its aspirations of becoming a Low Carbon Society (LCS) in 2007. It 
sets up a target of 70% reduction of CO2 emissions below the 1990 level by 2050. A low-carbon 
society in the ultimate sense would be a society that emits greenhouse gases only to the extent that 
they can be absorbed by nature (a carbon-neutral society). The principles for a low-carbon society 
are carbon minimization in all sectors, a simpler lifestyle yet richer quality of life, and coexistence 
with nature (ADB Institute, 2013). Japan’s initiative to achieve a low carbon society was also based 
on the fact that despite of the advancement on public transportation infrastructures in Japanese cities, 
the level of car-dependency was still considered high. See Figure 8 below. 
 
 
Figure 8. Trends of transportation modes in Japan 
Source: MLIT, 2010 
 
28.8 
24.2 
25 
23.8 
22.8 
17.2 
11 
5.9 
3.7 
7.8 
14.5 
28.7 
37.2 
44.8 
43.6 
15 
16.4 
4.7 
3.5 
3.5 
12.9 
12.2 
14.6 
23.4 
14.9 
10.4 
7.5 
6.3 
1.1 
4.8 
3.9 
4.5 
1.3 
0% 20% 40% 60% 80% 100% 
1970 
1980 
1990 
2000 
2010 
train bus car motorbike bike walk others 
Two-
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
17 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 2: Review on Sustainable Urban Development and its Current Challenges 
There were many strategies which have been discussed and/or implemented to achieve this 
target. One research proposed that his target can be achieved by reducing 40-45% the energy demand 
and by introducing low-carbon energy supply (NIES, 20070). Another strategy is to adopt LCS in 
urban development. It was based on the facts that there are several issues in urban setting such as: 
a. motorization and growing dependence on passenger cars in daily life;  
b. expansion of offices and shops, increased energy consumption due to 24-hour operation, etc.; 
c. expansion of floor areas due to increasing numbers of households as a result of growth of 
nuclear families and single households, progress of IT, and uses of home appliances, etc.; 
d. accumulation of buildings and structures which are not energy-efficient or low-carbon emitting, 
since energy efficiency has lower priority compared to convenience, comfort, and economy; 
e. heat island phenomenon due to the proliferation of buildings and pavement at the expense of 
greenery and water bodies, and the negative changes in the thermal environment due to 
increased energy consumption for heating and cooling;and reduced CO2 sink due to loss of 
greenery in cities along with urbanization (MLIT, 2011).  
Furthermore, there is a close relation between urban structure and Carbon dioxide 
emissions in terms of the following issues:  
a. the diffusion and proliferation of urban functions; 
b. road congestion in built-up areas; and 
c. outward expansion of cities (MLIT, 2011). 
Japan developed Eco Model City initiative which is a municipality designated to be a 
model for reducing greenhouse gas emissions and realizing sustainable development through the 
collective power of local communities. In 2008, six municipalities were designated as Eco Model 
Cities which are: Obihiro, Shimokawa, Yokohama, Toyama, Kitakyushu, and Minamata. In addition, 
Kyoto, Sakai, Iida, Toyota, Miyakojima, Yusuhara, Chiyoda, were designated in 2009 (Regional 
Revitalization Bureau, 2009). Based on the experiences of the Eco Model City, in 2011 the 
Government of Japan has developed a new concept named Eco Future City, which aims to create the 
world’s top success stories for low-carbon city planning with technology, mechanisms and 
institutional arrangements, and services; and expand the experiences domestically and globally. 
These two initiatives were re-organized in March 2013, so that the Eco Model City initiative will be 
integrated into the Eco Future City, and Eco Future Cities will be selected from Eco-Model Cities 
(Future City Initiative, 2014). 
Toyama city as one of the Eco Model City of Japan has introduced the System of Public 
Sharing Bicycles. This system is similar to the “Velib System” used in Paris. In total, 135 dedicated 
bicycles and 15 bicycle rental stations are offered throughout the city center. The users can rent and 
return at any station at anytime (Toyama City Global Site, 2014). Another example came from 
another Eco Model City which is Kitakyushu City in Fukuoka Prefecture. The city started the rental 
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bicycle service called "City Bike" which was offered in the city center on September 6th, 2010. City 
Bike, run by non-profit organization (NPO) "Town Mobile Network Kitakyushu", is the system to 
rent and return electric bicycles at any station at all hours. A total of 116 bicycles are available at 10 
stations in the city center (Japan for Sustainability, 2011) 
In developing a low carbon city, there are at least three sectors which need to be addressed 
such as transportation and urban structure; energy; and greenery (MLIT, 2013). In terms of 
transportation and urban structure, a compact urban area where people can live closer to their 
workplaces is expected to reduce travel distances and alleviate transportation demand. Reduced 
travel distances, in turn, will promote a shift from passenger cars to bicycles or walking. Moreover, 
increasing the density of traffic demand can raise the profitability levels of public transportation, 
thereby improving its service levels, which can further promote a shift from automobiles to public 
transportation. And then term of energy, the shift to a compact urban structure should be tackled 
uniformly across sectors to allow cities to shift to low-carbon, high-efficient energy systems. A 
highly dense and complex land use in integrated centers can enhance energy efficiency and can 
introduce highly efficient, area-wide energy systems with improved energy demand densities and 
levels. In addition, it can introduce energy systems that utilize low-carbon energy sources by 
developing urban functions close to untapped energy sources (factories, waste incineration plants, 
sewage treatment plants, etc.). Lastly it is important to pay attention to “greenery” as a key element 
in defining urban structures in order to switch to a low-carbon city. Greenery is not only a source of 
CO2 sink, but also mitigation of urban climates that can indirectly reduce CO2 emissions caused by 
coolers and heaters. Greenery sector is also closely related to biomass energy. When urban structures 
are rearranged, it is possible to promote a conversion to low-carbon city by attempting quantitative 
and qualitative enhancement of greenery in suburban areas and city centers. 
On this research, author focused on the first sector which is the transportation and urban 
structure. At first author tried to understand the low carbon approach toward transportation and 
urban structure and introduced the low carbon urban mobility. Then author studied further the basic 
form of low carbon urban mobility such as walking and cycling. And then author investigated the 
current condition of walking and cycling in urban setting specifically in the Japanese cities. From the 
result author argued that in order to achieve the goal of low carbon city, improving walking 
experience and the city walkability is inevitable. Hence author developed this research in order to 
generate findings to support the hypothesis of walking as low carbon mobility choice in urban 
setting within the selected case study area. 
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3.1 Current Walking Experiences in Urban Setting 
 
The increase of economic development and urban sprawl generated the increase of travel 
demand which leads to environmental degradation (Matsumoto, 2005). The reason is because this 
increase of travel demand then generated the increase of motorized vehicles usage since the 
availability of alternative transportation modes such as public transportation and non-motorized 
transportation modes are not sufficient in general. At the end each vehicle emits significant volumes 
of air pollutants and CO2. To provide solutions for those issues, three strategies, namely reducing 
transport demand, increasing public transport share, and reducing, emissions from vehicles, were 
proposed. Increasing the share of public transportation included improving the non-motorized 
transportation modes as the linkage between commuters and the transportation hubs. Non-motorized 
transportation is alternative transportation without employing any kind of motor vehicles. 
Non-motorized transportation is an economical and eco-friendly way of traveling. It mostly does not 
cause any adverse effects on the environment. Furthermore it also generates tourism and adds good 
image of the city in general. 
Walking is the most basic and common mode of transportation and is recommended for a 
healthy lifestyle, costs nothing and does not affect the environment. All users of the other 
transportation modes either motorized or non-motorized, must walk at some point of their journey. 
For example to travel to a public transportation hub e.g., bus stop, train station, city bike station, etc., 
or at least from their garage or parking lot to the entrance of a building. Since the early periods of 
urban generation, walking had become the most reliable method of commuting for the citizen until 
the phenomenon of urban sprawl arrived. The technology development on vehicle, mostly motorized, 
has since then reduced the popularity of walking amongst the citizen. However it also generated 
worldwide environmental issues which are carbon emission and fossils fuels exploitation. Despite of 
that the development of motorized vehicle-based transportation is still unstoppable. Moreover it has 
become a direct threat to the safety of walking practitioners. In the United States during 2004, more 
than 10% of traffic deaths nation-wide were of the pedestrians (Shay, Spoon, & Khattak, 2003). 
Therefore in the present time many multidisciplinary studies had already been conducted to 
acknowledge and re-introduce the contribution of walking to sustainable urban development. Those 
studies may have resulted positive changes directly or indirectly towards walking-friendly 
development. However, walking condition seems to be defined by various elements. They need to be 
clearly defined and understood first in order to improve walking condition. 
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A study by Blanco et al. (Blanco, 2009) concluded that in order to avoid traffic congestion, 
conserve the nature, increase public health and the living quality, all could be achieved by improving 
walking condition and environment. Walking condition is heavily influenced by walking 
environment. The reason being is because pedestrians move slower than motorized vehicle thus they 
interact more to their surroundings (Sauter et al., 2010). Average Japanese walk with the speed 
ranging from 81 to 93.6 meters per minute (Mateo-Babiano & Ieda, 2007). With this speed, 
pedestrians are allowed to observe and be influenced by their walking environment. A study in 
Tokyo, Japan concluded that the longevity of senior citizens is surely influenced by walk-able green 
spaces (Takano, 2002). Perceived visual characteristics of the environment influence the 
psychological evaluation of the person-environment interaction (Pazhouhanfar & M. Kamal, 2014). 
There are several other attributes that influence pedestrian such as social environment, sidewalk 
facilities and activities, building appearances, and personal safety (Brown et al., 2007). 
Within the last half of century, people in all over the world mostly had abandoned walking. 
Journeys taken by walking had fallen by 10% from 34% to around 24% during 1976 - 2010 in 
Germany and continued to decrease by small percentage afterward (Hass-Klau, 2015). A higher 
decrease from 46% to 22% was occurred in the United Kingdom during 1975/76 – 2012 while in 
Denmark it decreased by 5% during 1975 – 2008 (Hass-Klau, 2015). Moreover unfortunately 
journeys by other low carbon mobility choice such as cycling or public transportation in such 
countries did not increase significantly enough. The decline of journeys by walking in another part 
of the world such as North America even had began earlier in 1930s (Hass-Klau, 2015). In the 
United States walking is commonly a part of commuter trips mainly to work of which had been 
declining from 10% to 3% during 1960 - 2009 (Hass-Klau, 2015). Please refer to Figure 9. However 
there are also efforts and potentials to mainstream journeys by walking. For example also in the U.S., 
daily walking has been encouraged for the citizens within campaigns of public health (Staunton, 
2003). Meanwhile in New Zealand, it is the second most popular transportation mode until the 
present days (NZTA, 2007). Also in Norway walking slightly increases by 1% from 1992 until now 
(Hass-Klau, 2015). 
In her book titled “The Pedestrian and the City”, Hass-Klau (2015) argued that there are 
many reasons for the decline of walking yet it has been acknowledged that the urban sprawl 
phenomenon gives major contribution to this. Increasing distances of destinations in the city 
discourage the people to walk and instead they use car or public transportation depending on its 
reliability. Therefore one would simply think that high density cities are in general more walkable. 
However this is not as simple as that since many other factors could also influence such as climate, 
straight or curved streets, block size complexity, nature, dimension, trees, street facades, car-free or 
car-restraint streets, road safety, tunnels and subways, cyclists, street crime, and others. 
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Figure 9. Modal split in North American cities: travel to work at various dates  
Source: Hass-Klau, 2015 
 
3.2 Development of Public Bicycle Schemes 
 
Besides walking, bicycling (or in short, cycling) is considered as a sustainable, green, and 
low (even zero) carbon transport mode. However this does not come within the form of individual or 
personal cycling yet it works in a system of public bicycle schemes. It is also popular with the term 
of bicycle sharing systems, community bicycling schemes etc. Public bicycle scheme or in short, 
public bike is a scheme or service which provides bicycles for shared use to individuals by renting it 
on a short term basis with a nominal fee or for free in certain cases. What makes this scheme 
different with ordinary bike rent as in tourism area commonly is that this allows people to do one 
way trips from one place to another place without having to return the bicycles to the place of origin. 
This kind of scheme will be convenient, time saving, and compliment the use of public 
transportation. Public bike schemes also replace motorize vehicle for short distance trips, encourage 
innovative bike designs, and also in the operational mechanisms (GTZ, 2010). 
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In the last 50 years three generations of public bike have been established in all over the 
world. The first generation was started in the Netherlands followed by the second one in Denmark. 
Only the third generation has reached its success as it was completed with various smart 
technologies, including electronically-locking racks or bike locks, telecommunication systems, 
smartcards and fobs, mobile phone access, and on-board computers. It was started in Rennes (1998) 
followed by Munich (2000), and then Lyon (2005). Yet it was not until Vélib’ established in 2007 in 
Paris which it was the biggest public bike scheme at that time with up to 23,600 bikes in the city and 
turned out to be a great success (DeMaio, 2009).  
 
Figure 10. Establishment years of public bike system 
Source: Nakashima et al., 2015 
 
Vélib’ influenced the world and produced the current mainstream of public bike scheme 
since it introduced successful funding system from privilege of advertisements. And started from 
2008, this third generation scheme was adopted globally for the first time throughout countries such 
as Brazil, Chile, China, New Zealand, South Korea, Taiwan, and the U.S. At the end of 2007, there 
were about 60 schemes globally. In 2008, there were about 92 schemes and there were about 120 
schemes in 2009. And currently there are 466 public bike schemes in all over the world (MetroBike, 
2015). We can see the increase of this public bike scheme from only 200% within the first two years 
to nearly 400% within the next 6 years 
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Figure 11. Bike Sharing world map  
Source: MetroBike, 2015 
 
Public bike scheme has successfully increased the number of bicycle user and transit use 
while also decreased greenhouse gases, and improved public health (DeMaio, 2009). The increase of 
transit use means also the increase of the connection to other modes from or to the first and last mile 
of a journey replacing the use of personal motorized vehicle. A survey by the government of the City 
of Paris in 2009 concluded that 46% of the survey respondents were less likely to travel using their 
personal vehicle and also 28% of the survey respondents used Vélib’ to start and to end their 
multi-leg transit trip (City of Paris, 2009). These public bike schemes are also proven to be able to 
improve the environment. For example in Lyon, the public bike has saved a great amount of Carbon 
dioxide emission (18,600,000 pounds) from the atmosphere (Greater Lyon, 2009). Another benefit is 
that cycling is good for health (Andersen et al. 2000; Cavill and Davis 2006; Shepard 2008). 
 
 
Figure 12. Bicing in Barcelona, Spain  
Source: Author, 2012 
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3.3 Hyphothesis 
 
 By understanding the current condition of walking and cycling (public bike scheme), we 
could acknowledge the importance of both mobility modes in urban setting. Both walking and 
cycling are considered as low (or even zero) carbon mobility as they don’t emit Carbon dioxide 
directly. Therefore they are one of the important elements in the concept of low carbon city as they 
can easily reduce the current level of carbon emission when replacing or complementing the other 
transport modes. They are the key-elements in short distance trips and also longer trips if they were 
combined well with a reliable public transportation, as seen in Figure 9 (Midgley, 2011). 
 
Figure 13. Role of public bike system in urban mobility 
Source: Midgley, 2011 
 
Also both of them involve physical activity thus they can improve health condition of the 
practitioners. Walking by at least 30 minutes a day is considered enough to make our body fit and 
healthy and the same also applies with cycling. When conducting walking or cycling apparently 
social interaction is also occurred more than when driving a car or motorbike. This is also another 
advantage in creating a humanized city. Cities with pedestrian and cyclist are without doubt more 
lively and livable compare to cities with car drivers and bikers. 
As for the cost for developing facilities and infrastructures for walking and cycling, it is 
acknowledged that it will be a lot cheaper than the cost needed to develop road infrastructure for 
motorized vehicles. Especially in regard to the environmental cost, walking and cycling cause little 
or less impact to the natural environment. However due to the current global urban structures, mostly 
intensive and step by step development are required to establish walkable and cycable environment. 
Also from the current states of both, walking is the one which requires extra and innovative efforts 
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since it is somehow vanishing from our cities as discussed on the beginning part of this chapter. 
Therefore in this research, author would base on the hypothesis of walking as low carbon mobility 
choice in urban setting and then develop research and investigation on how to re-introduce walking 
back into our cities. What kind of factors affecting walking? Do we really need to improve its 
facilities only? Is it enough? Various walking infrastructures have been developed around the globe, 
as seen in Figure 14, yet they are not decisive enough since walking is still unpopular nowadays. 
What about other factors such as people’s behaviors, safety, cultural background, or others? And 
most importantly is how to understand the preferences of pedestrian in order to create a better 
walking experience. As the case study for this research, author selected Japan as one of the countries 
which has introduced the concept of low carbon city in its urban development. Therefore in the 
following chapter, author elaborated the Japanese walking experience. 
 
   
Pedestrian way in La Rambla, Barcelona, Spain Walkway in the middle of the street in Barcelona. Spain Plaza in Dessau, Germany 
    
Sidewalk at a junction in Chiang Mai, Thailand Sidewalk in Dubai, UAE Orchard Road, Singapore Walk in Palembang, Indonesia 
Figure 14. Documentation of pedestrian ways around the world 
Source: Author, Multiple Years 
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4.1 Walking on Japanese Low Carbon Cities  
 
The old streets in Japanese cities have a narrow width and no sidewalk. Kwon (Kwon, 
1997) mentioned that 86.5% of the total street in Japan has the width less than 5.5 meters. Thus it 
was difficult and unsafe to travel by walking or cycling along the high use of car and motorbike. 
However the Ministry of Land, Infrastructure, Transport and Tourism Japan (MLIT, 2011) enacted a 
regulation to ensure that everyone including the elderly and disabled should be able to travel 
comfortably by promoting the universal design of pedestrian spaces. 
 
 
Figure 15. Typical modern sidewalk in Japan 
Source: MLIT, 2011 
 
Therefore nowadays according a book written by Shelton (2013), generally in Japanese 
cities there are two kinds of street according to its size. There are ones which are very narrow and 
ones which are distinctly wide. The narrow ones (around 2 meters to 10 meters) are the original 
version of Japanese street as mentioned in the above paragraphs. They are mostly located in 
residential areas or old quarters of the city. The pedestrians are often mixed with the cyclists, cars, or 
bikers since they are no space enough to be assigned for each of them. In the past this situation was 
not considered a problem but nowadays it raises issues such as safety, air pollution, accessibility, and 
many more. However this is still the most common and typical street in Japanese cities yet with 
several improvements such as signage and road safety tools 
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On the other hand generally streets with wide width (more than 10 meters) are less or at 
least fewer than the narrow ones. Usually they run through or around the city center often in a form 
of dual carriageway. Mostly these wide streets were the result of road widening project in the 
previous century to accommodate dual carriageway and designated spaces for sidewalk. In Japan the 
sidewalk also accommodates cycling activity even though there are various separation ways such as 
line, colored pavement, different surface, and so on. It is mostly raised on higher surface than the 
road for vehicle yet in some cases they are in the same level of surface only divided by fence, flint, 
row of trees or electricity poles. There are other amenities which are generally included on the 
roadside of this kind of street such as bicycle and motorcycle parking, bus shelters, entrances to 
subways, signs and displays of advertisements. 
Still according to Shelton (2013), the standard of street surface in Japan was entirely flat 
whether it is wide or narrow. Pavement was started to be constructed firstly on the center of the 
street, not on the sides. However flat streets are still exist until today mostly in residential areas or 
old quarters of commercial areas. It is simply because there is not enough width to have elevated 
sidewalk with curb and road for vehicle on the same space. Therefore on this situation mostly only 
white lines on a flat surface of asphalt indicating the separation between people and cars. However 
there are still wider streets which are also flat because the flat street is, however, the Japanese 
tradition. Having understood this author would conclude that unlike in Western cities, the presence 
of sidewalk as a definite and integrated part of a street is not native in Japanese cities. The original 
Japanese sidewalk however covers the form and the spirit of a complete independent passage way 
which can stand alone in some private areas or lay linier side by side with the road for vehicles and 
create what is now seen as the new street design in the modern cities of Japan. The term “sidewalk” 
does not seem fit to refer to it hence “pedestrian way” or “walkway” is likely more suitable. 
 
 
Figure 16. The typical raised sidewalk in the Western cities and the typical flat Japanese sidewalk 
Source: Shelton, 2013 
 
From the above explanation about the nature of Japanese sidewalk, the individuality 
character of it was recognized. Until today many sidewalks are private properties. Therefore for 
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certain features such as pavement pattern, the variations are inevitable. Pavement patterns are as 
likely to be the concern of adjacent properties or as extensions of adjoining arcades or buildings 
(Shelton, 2013). This individuality also applies for other street furniture such as lighting, seating, 
railing, and so on although the variations of pavement pattern stands out the most since it is also the 
most common feature. Many variations of pavement pattern can be seen especially in special areas 
such as commercial, residential, city center/ business, educational, etc. Based on this, author would 
argue that the pavement pattern could influence the comfort level of pedestrian way.  
Author has documented at least 86 different types of pavement pattern in pedestrian ways 
from several cities in Japan. Some patterns are very artistic and showing the character of the city, 
and some others are quite simple yet still attractive. The documented pavement pattern can be 
classified as follows; regular grid (33%), irregular grid (25%), ornamental (14%), circular (1%), 
combination of one or two variations above (5%), and without pattern/none, usually covered by 
asphalt (22%) as seen in Figure 15. These variations might play important role in improving the 
walking experience beside its main function as an aesthetic element.  
The complete collection of the pavement patterns has been posted on Twitter by author’s 
personal account i.e.: @FritzNuzir and could be found by searching the hashtag #pejalankota. The 
collection consists of more than 100 pictures of pedestrian ways in mostly Kitakyushu city as the 
case study and also the other major Japanese cities such as Fukuoka, Kyoto, Osaka, Tokyo, and 
others. Now it includes also pictures from cities in China and South Korea and it keeps being 
updated frequently by authorome samples of the collection could be seen in Table 1 and 2. From this 
documentation author also would generate common typology of Japanese pedestrian ways especially 
in the case study area. 
 
 
Figure 17. Variations of pavement pattern 
Source: Author, 2014 
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1. Arcade at Fukuoka 
Airport domestic 
terminal 
2. Jogging and cycling 
track inside Grin Grin 
Park 
3. Downtown Fukuoka  4. Public plaza in 
Fukuoka City Public 
Library, Momochihama  
5. Path for pedestrian 
in the parking lot of 
Fukuoka Airport 
International Terminal  
     
6. Sidewalk in 
Jigyohama 
7. Pedestrian way 
towards Fukuoka 
Dome.  
8. Pedestrian plaza at 
Fukuoka Yahoo Dome 
with Hilton at the 
background.  
9. Rooftop plaza at 
Hilton Fukuoka.  
10. Sideway near 
riverside  
    
11. Public Park at the 
riverside Fukuoka. 
12. Riverside 
promenade, Fukuoka.  
13. A bridge near 
Momoji Seaside 
14. Sideway beside the riverside park, Fukuoka.  
Figure 18. Samples of pavement pattern in Fukuoka 
Source: Author (Twitter @FritzNuzir, #pejalankota), 2013-2015 
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1. Sidewalk near Horidome 
Villa Hotel, Chuo, Tokyo. 
2. Sidewalk near Kodemmacho 
Metro Station, Tokyo.  
3. Pedestrian way at Meguro 
area, near Indonesian Embassy.  
4. Garden Path at Yoyogi 
Koen, Tokyo. 
5. Pedestrian area near Yoyogi 
National Gymnasium, Tokyo. 
     
6. Pedestrian way next to the 
Yoyogi Gymnasium, Tokyo. 
7. Pedestrian way next to the 
Yoyogi Gymnasium, Tokyo. 
8. Pedestrian bridge near 
Harajuku Station, Tokyo. 
9. Entrance plaza of Yoyogi 
Koen, Tokyo. 
10. Track corridor of the Ueno 
subway station, Tokyo.  
     
11. Walkway near a waterfall 
in Oita prefecture. 
12. Pedestrian way near 
Higashiyama station, Kyoto.  
13. Sidewalk to Kyoto National 
Library, Higashiyama, Kyoto.  
14. Pedestrian way in 
Higashiyama area, Kyoto. 
15. Sidewalk along the river in 
Higashiyama, Kyoto.  
     
16. Sidewalk on the way to 
Kyoto University. 
17. Also sidewalk on the way 
to Kyoto University. 
18. Arcade inside a subway 
station in Kyoto, Japan. 
19. Sidewalk near Garden of 
Fine Arts, Kyoto. 
20. A sidewalk towards Osaka 
Station.  
Figure 19. Samples of pavement pattern in Tokyo, Oita, Kyoto, and Osaka 
Source: Author (Twitter @FritzNuzir, #pejalankota), 2013-2015 
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 From this collection author would conclude that there are generally seven types of 
pedestrian way configuration all over Japan based on its physical description as described in the 
following typology, see also Table 3: 
a. Type 1 is the pedestrian way which has no separation with the road for vehicles. The 
pedestrians share the same space with the other transport modes. Actually this description can 
also describe a pedestrianized area. However a pedestrianized area only exists when the 
pedestrians get the first priority. A pedestrianized area is mostly paved with designed pattern. 
Unfortunately this is not the case for Type 1 since all mobility modes get the same priority and 
the surface is mostly simply covered by asphalt. This type is usually located within an old 
residential area or a very dense mixed use area.  
b. Type 2 is the pedestrian way which has marks in a form of colored line or surface to indicate 
the walkway. Mostly there are no physical vertical barriers although the pedestrian way is on 
the same level with the road for vehicles hence it is easy to be ignored. Furthermore the mark 
seems to be also valid for the cyclist although the pedestrian is given the first priority. The mark 
is mostly only layered on top of the asphalt surface. Therefore this might be regarded as the 
cheapest effort to have a pedestrian area. Similar with Type 1, this type is often found in an old 
residential area or densely mixed use area. 
c. Type 3 is the pedestrian area which is elevated at around 10 cm or higher from the road surface 
and covered mostly by pavement. Along this type occasionally there is a line of railing or other 
vertical barriers e.g. bollard, curb, etc. Therefore this type is physically well-defined compared 
to the previous types. However in regard to the walking comfort, it can be seen that the width of 
the walkway is rather tight if not too narrow. Generally the width is around 1 meter (or <1.5m) 
yet in some places it is barely fit for two persons walking. This type is often found in more 
modern residential area with apartments or mansions, or commercial areas. 
d. Type 4 is the pedestrian way which is already well-defined physically like Type 3. This type 
could be referred as the advancement of Type 3 in regard to its width since it has wider width. It 
can accommodate two persons (or sometimes more) walking side by side or in opposite 
direction. It is also equipped with street furniture (lighting, railing, sometimes seating) and 
guiding and warning blocks for the disable persons, mainly in yellow and special textured 
paving units. This type is the typical modern arrangement of roadside in Japanese cities thus 
mostly it can be find around new developed area, mostly commercial or business area. However 
in this type, one could hardly find greeneries such as trees, shrubs, or even just groundcovers. 
e. Type 5 is similar with Type 4. In Type 5 we could already find greeneries along the pedestrian 
way. The greeneries vary from trees to ornamental plants, from evergreen trees to seasonal trees, 
from dense greeneries to sparse and random greeneries. Regardless to the condition, element of 
greeneries is proven to be preferred and appreciated by the pedestrians since it is visually 
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appealing and also influencing the walking comfort at certain level. The greeneries also reduce 
the micro temperature, absorb the Carbon dioxide emissions, and improve the natural 
biodiversity in the city. This type is easily to be found in the public areas. 
f. Type 6 is the modification of Type 4 or Type 5 of which includes the cycling way/track. This 
track is usually differentiated with marks or colors on the pavement and sometimes with 
additional signage post at certain locations.  
 
   
Type 1. Roadside (no barrier/sign) Type 2. Roadside (only divided by 
color/line mark) 
Type 3. Narrow sidewalk  
   
Type 4. Wide sidewalk with no 
greeneries 
Type 5. Wide sidewalk with greeneries Type 6. With cycling way/track 
Figure 20. Types of pedestrian way in Japan 
Source: Author, 2015 
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4.2 Case Study of Kitakyushu 
 
 The city of Kitakyushu has been established in February 1963 by the merger of five cities 
which are Moji, Kokura, Wakamatsu, Yahata and Tobata (Kitakyushu City, 2015). The size of 
Kitakyushu is 487 square kilometres and the population reaches to 845,800 inhabitants in total 
consisting 392,000 male and 453,800 female (Statistic Bureau, 2015). In 2003, the city’s total GDP 
was JPY 3,436.9 trillion and continued to grow by 6.7% until 2007 (OECD, 2013). Kitakyushu once 
contained one of the four largest industrial zones in Japan with the establishment of companies such 
as Governmental Yawata (Yahata) Iron and Steel Works in 1901, which manufactured materials such 
as steel, chemical, metal and ceramic. These industries boosted the economic sector of the city until 
1960s when this economic boost also came with severe environmental degradation. Years by years it 
was worsening until 1970 when there was a change in governmental structure. From this point the 
local government supported by the citizen made the commitment and huge efforts to improve the 
environmental quality of the city until present days when Kitakyushu city have become one of 
environmentally-friendly city in the world (OECD, 2013). 
 
 
Figure 21. Location of Kitakyushu city 
Source: Kitakyu-fc.com, 2015 
 
Kitakyushu have been appointed as EcoModel City in 2008 and then in 2011 again 
selected as Eco Future City. It has achieved A score as of the evaluation amongst other city despite it 
had the reputation of polluted industrious city. One of the main eco-project is the public bicycle in 
Kokura area. The city started the rental bicycle service called "City Bike" which was offered in the 
city center on September 6th, 2010. City Bike, run by non-profit organization (NPO) "Town Mobile 
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Network Kitakyushu", is the system to rent and return electric bicycles at any station at all hours. A 
total of 116 bicycles are available at 10 stations in the city center (Japan for Sustainability, 2011). 
However bicycle and walk still have the lowest percentage of the city’s modal share for commuting. 
Unfortunately the use of personal vehicle (motorized) is still increasing as well, as seen in Figure 17. 
A major reason for this is the urban sprawl. The urban area in the city of Kitakyushu has become 
double figure from 117 square km to 261 square km from the total 565 square km of its total land 
during 1987 – 2009 (OECD, 2013). These extra spaces forced the citizen to travel longer distances 
and when public transport is yet to provide reliable services for the citizen, they have to depend on 
their own private vehicles. 
 
Figure 22. Changes in modal share for commuting in Kitakyushu 
Source: OECD, 2013 
 
 Nowadays Kitakyushu city is experiencing the phenomena of ageing and declining 
population. And also the city faces the challenge of greenhouse gas emissions from its urban 
activities despite its strong vision towards a low carbon society introduced by the local government. 
The city is no longer a popular destination for young Japanese when they are looking for jobs. As a 
result, many areas in Kitakyushu are losing their vitality since the young people are moving away 
and the elderly struggles to maintain them. Therefore better planning for land use and transportation 
focusing on infill and redevelopment and also improving the public transport are required for the city 
of Kitakyushu in order to revitalize parts of the city such as the city center (OECD, 2013).   
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4.2.1 Walking in Kitakyushu 
 Author has collected at least 55 samples of pedestrian way documentation in all over the 
area of Kitakyushu city. The samples were taken from all seven wards of the city which are Mojiko, 
Tobata, Wakamatsu, Kokurakita, Kokuraminami, Yahatanishi, and Yahatahigashi. The 
documentation process also covered different zones such as commercial, educational, industrial, 
office, public, recreational, residential, and transportation hub. The documentation was often 
conducted using smartphone with maintaining the same angle as much as possible of which looking 
straight forward and keeping the horizon at the middle part of the camera view. The samples were 
also a part of the complete collection of #pejalankota (urban walker) of which has been posted on 
Twitter by author’s personal account i.e.: @FritzNuzir and could be found by searching the hashtag 
#pejalankota. Please refer to Figure 23 for the documentation of the pedestrian ways in the area of 
Kitakyushu city. 
 
     
1. Typical Pedestrian 
Way in Hibikino 
2. In Wakamatsu Ward 
Office 
3. Waseda University 
Parking Lot, Hibikino 
4. Waseda University, 
Hibikino 
5. Kyutech, Hibikino 
     
6. Space World Area 
walkways 
7. Pedestrian Skywalk. 
Kokura Station  
8. Arcade Nishi Nihon 
Convention Center 
9. Hillside promenade 
in Hibikinada 
10. Promenade in 
Hibikinada 
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11. CAMS Arcade 
Shopping. Kurosaki 
12. Pedestrian way in 
Wakamatsu  
13. Pedestrian way near 
Asakawa HS, Hibikino 
14. Pedestrian way near 
the Yahata JR Station 
15. Pedestrian crossing 
in Hirano area 
     
16. Public plaza in 
front of JICA building 
17. Sidewalk inYahata 
Higashi 
18. Promenade along 
Shinshinhorikawa river  
19. Sidewalk in 
Wakamatsu  
20. Pedestrian in 
Kurosaki 
     
21. Pedestrian area in 
the Kurosaki city center 
22. Kurosaki city 
center  
23. Somewhere in 
Kurosaki 
24. Pedestrian way in 
downtown Kurosaki  
25. Bike and walk way 
outside Kurosaki  
     
26. Pedestrian and bike 
lane near Higashida 
27. Sideway near Space 
World  
28. Just outside Space 
World  
29. Space World 
walkway near Aeon.  
30. River promenade 
near Wakato bridge  
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31. Promenade near the 
Dokay bay 
32. Near promenade, 
Wakamatsu 
33. Wakato bridge 
promenade 
34. Near Wakato 
Bridge  
35. Sidewalk in 
housing area, Fujiwara 
     
36. International 
Village, Yahatahigashi  
37. Footbridge in front 
of Edamitsu station 
38. Near Old Ward 
Office, Kurosaki  
39. Sidewalk near 
Kurosaki Library 
40. Sidewalk near 
Edamitsu station  
     
41. Jogging track in 
Honjo Park 
42. Walkway at Honjo 
Park 
43. Pedestrian ramp in 
the Wisteria Garden  
44. The pedestrian way 
near Gakkentoshi 
45. Sidewalk near 
JICA, Yahatahigashi 
     
46. Sidewalk in 
Chiyogasaki  
47. Plaza at the corner 
of Kokura Station  
48. Walkway and 
cycleway in Kurosaki  
49. Pedestrian way in 
Kurosaki downtown 
50. Sideway towards 
Wakato bridge, Tobata 
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51. Promenade near 
Wakamatsu station 
52. Sideway towards 
Takatoyama 
53. Wooden bridge in 
Green Park 
54. Sidewalk near 
Mojiko station 
55. Typical shopping 
arcade in Kokura 
Figure 23. Documentation of pedestrian ways in Kitakyushu 
Source: Author, 2013-2015 
 
4.2.2 Case Study Area: Yahatanishi Ward 
 
Yahatanishi is a ward of Kitakyushu, Fukuoka, Japan. It covers 83.04 square kilometers, 
and had a population of 250,246 in October, 2005 (Kitakyushu City, 2015). The ward contains JR 
Kurosaki Station, and JR Orio Station on the Kagoshima Main Line, with several schools and 
universities nearby. It is mainly a residential area, bounded by the Onga river in the west. Please 
refer to Figure 24.  
 
 
Figure 24. Yahatanishi area 
Source: Google Map, accessed on December 8
th
, 2015 
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Based on direct observation, sidewalks in the area of Yahatanishi mostly consist of only 
five types as described previously which are: Type 1: roadside (no barrier/sign), see Figure 25; Type 
2: roadside (only divided by colour/line mark), see Figure 26; Type 3: narrow sidewalk (<1,5m), see 
Figure 27; Type 4: sidewalk with no greeneries, see Figure 28; Type 5: sidewalk with greeneries, see 
Figure 29; or Type 6: with cycling way/track, see Figure 30. Generally they were in a good condition 
by mean of clean and no need of reparation. However in regard to pavement pattern or other visual 
features, variations could only be found mostly in commercial areas and the surrounding of public 
facilities. Type 1, 2, and 3 are often found in residential areas especially in the old neighborhoods.  
 
   
Roadside in Isegaoka Roadside in Tomoda.  Roadside in Asakawa 
 
 
Sidewalk in Chiyo Sidewalk in Taga 
Figure 25. Type 1: roadside (no barrier/sign) 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
 
 
 
   
Sidewalk in Kurosaki Sidewalk in Kogasaki Sidewalk in Tomoda Sidewalk in Kusunoki Sidewalk in Higashinarumizu 
Figure 26. Type 2: roadside (only divided by color/line mark) 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
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Sidewalk in Isegaoka Sidewalk in Kusunoki Sidewalk in Mitsusada Sidewalk in Sangamori Sidewalk in Norimatsu 
Figure 27. Type 3: narrow sidewalk (<1,5m) 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
 
     
Sidewalk in Chiyogasaki Sidewalk in Kusunoki Sidewalk in Seino Sidewalk in Takamida Sidewalk in Jinyama 
Figure 28. Type 4: sidewalk with no greeneries 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
 
     
Sidewalk in Chiyogasaki Sidewalk in Nakasu Sidewalk in Fujiwara Sidewalk in Norimatsu Sidewalk in Okadamachi 
Figure 29. Type 5: sidewalk with greeneries 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
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Sidewalk in Kurosaki Sidewalk in Matobamachi Sidewalk Tsutsuimachi Sidewalk in Anoo Sidewalk in Hokuchiku  
Figure 30. Type 6: with cycling way/track 
Source: Author (Twitter @FritzNuzir, #pejalankota) & Google Maps, 2015 
 
  From the documentation of pedestrian ways in Yahatanishi, it could be concluded that this 
areas have all types of the common pedestrian way of Japanese cities. However we could also see 
that generally there are still many pedestrian ways especially in the residential areas taking the form 
of Type 1, Type 2, and Type 3 which are the basic physical description of the pedestrian area. 
Although it is actually related to the type of adjoin road it is interesting to find out whether the 
pedestrians are actually satisfied already with these 3 types or they have specific preferences. And it 
was also seen that more attractive or modern types of pedestrian way, Type 4, 5, and 6, are located 
mostly in commercial or business areas and in the surrounding of public facilities.  
Does the approach of functionality toward the residential areas have resulted walking 
comfort of the inhabitants. It is also interesting to know when speaking about physical description of 
a pedestrian way, which elements are actually influencing the walking experience. Is it the pavement 
pattern as we discussed this in the previous chapter or the greeneries or other elements? These kind 
of questions were the foundations to develop several preliminary studies conducted by author of 
which will be elaborated in the following chapter. 
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Chapter 5 
Video Analysis and Study on Key-attributes of Walking in Kitakyushu 
 
 
5.1 Visual Influence on Walking Experience 
5.1.1 Scope of Study 
According to Shelton (2012), one could find more variations of paving pattern on the 
original Japanese raised pavements compared to the ones in Western cities. As explained in Chapter 
3, there is mostly no consistency of pavement patterns since the patterns, or other designed features 
of the pedestrian way, could be generated from adjacent property owners or groups of local 
stakeholders. Therefore nowadays many variations of pavement pattern can be seen especially in 
special areas such as commercial, residential, city center/business, educational, etc., especially in 
Japanese big cities. Special attention was given toward the pavement pattern since although it is 
might be the cheapest and the easiest to be installed feature of a pedestrian way, it can strongly 
define the visual character of an area. 
Author has documented at least 70 different types of pavement pattern in various 
pedestrian ways from several cities in Japan. Some patterns are very artistic and showing the 
character of the city, and some others are quite simple and functional yet still attractive. The 
documented pavement pattern can be classified as follows; regular grid (33%), irregular grid (25%), 
ornamental (14%), circular (1%), combination of one or two variations above (5%), and without 
pattern/none, usually covered by asphalt (22%). Under this heterogeneous characteristic these 
variations of pavement pattern might play important role in improving the walking experience beside 
its main function as an aesthetic element. 
 
 
Figure 31. Percentage of pavement pattern variations 
Source: Author, 2015 
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Therefore this chapter would elaborate a preliminary study that was conducted to study the 
impact of pavement patterns as one of visual stimulations for the pedestrian by observing their 
walking movement and speed using video sampling and analysis by open source software, and also 
their awareness to different types of pavement pattern using direct yet non-paper based questionnaire. 
In this study, the subjects were the people who are experiencing or have been experiencing walking 
on the area which within the Kitakyushu Science and Research Park (KSRP) in Hibikino, 
Kitakyushu. Furthermore it focused on the pedestrian activities during the weekday, especially in the 
morning and evening peak hours. These people are referred as the commuter. Furthermore individual 
commuter was also specifically targeted in order to reduce and limit external influences. 
There were two observation spots which has similar physical characteristic yet differ in the 
variations of the pavement pattern. From these observation spots, video sampling was taken. 
Observation Spot Number 1 (OSN1) was a 50 meters long pedestrian way with the width of 3.5 
meters. Meanwhile Observation Spot Number 2 (OSN2) was also a 50 meters long pedestrian way 
but with wider width which is 4.5 meters. 
 
 
Figure 32. Research areas in bold lines and OSNs 
Source: Author, 2014 
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The pavement pattern in OSN1 was classified as regular grid for its variation of paving 
arrangement. There are sequential order between two types of pavement colors, light grey in smaller 
size and dark grey in bigger size. Meanwhile pattern in OSN2 was classified as irregular grid. 
Individual dimension pavement unit in OSN1 has bigger surface size than pavement unit in OSN2. 
 
 
Figure 33. Research area for OSN1 (left) and its satellite image (right) 
Source: Author & Google Map, 2014 
 
 
    
Figure 34. Street view (left) and detail pattern for OSN1 (right) 
Source: Author, 2014 
 
Pavements on OSN2 are differentiated within the variation of three colors which are red, 
black, and white. Although it has smaller dimension of unit, its unique combination with the color 
variation has made pavement pattern in OSN2 more visually attractive than pavement pattern in 
OSN1 and at the same time more recognizable as a memorable pattern. Therefore author presumed 
International Student House 
University of Kitakyushu 
Business Venture  
Support Center 
International 
Student House 
Waseda Univ. 
IPS 
Residences for Lecturers 
University of Kitakyushu 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
45 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 5: Video Analysis and Study of Key-attributes of Walking in Kitakyushu 
that OSN2 would represent the pedestrian way with stronger visual impact from its pavement pattern 
and OSN1 would represent the lesser. 
 
 
Figure 35. Research area for OSN2 (left) and its satellite image (right) 
Source: Author & Google Map, 2014 
 
    
Figure 36. Street view (left) and detail pattern for OSN2 (right) 
Source: Author, 2014 
 
Both locations are located in the vicinity of a junction. Vehicular traffic on OSN1 was less 
crowded than on OSN2 yet on the other hand pedestrian way on OSN2 is separated by 2.5 meters 
green area from the main road. Therefore the influence from the traffic is considered minimum. 
Video sampling and questionnaire distribution were conducted from June 2nd – July 9th, 2014. 
Totally 93 pedestrians were observed and 71 questionnaire responses were collected. They were 
mainly university students and the elderly. 
 
Gakuendaihigashi Park 
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5.1.2 Procedure of Video Sampling 
Video sampling was used to record the pedestrian activities of which to be analyzed using 
video analysis software. Author used Digital Video Camera Recorder for recording on mini DV 
cassettes and also equipped with a Tripod for stabilization. Then the content of the cassettes were 
transferred into PC using Apple’s iMovie application via High-Definition Multimedia Interface 
(HDMI) connection.  
Each sampling was originally recorded for one hour duration at the same camera position 
and angle within two periods a day which are between 8-11 AM and between 4-7 PM. The original 
movie files then were divided to show each individual pedestrian activity and compressed into small 
sized video clips for further analysis. The video was taken from observation spots that met certain 
criteria such as:  
a. non-visible, which means that the camera and the camera person should not be seen by the 
pedestrian in order not to raise curiosity of the observant that could change their walking 
behavior, 
b. upper/top point of view, which means that the video should be taken from a place above the 
research area to have clear view for analysis,   
c. roofed spot, which means that due to bad condition of the weather, the camera must be 
protected under a roofed area,  
d. pedestrian way with different variations of pavement pattern,  
e. high numbers of pedestrian, 
f. and permissible, which means that the observation spot and also the research area should be a 
public or semi-public area that requires less or none of permission for entry. 
 
  
Figure 37. Video camera recording (left) and questionnaire interview (right) 
Source: Author, 2014 
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This questionnaire was intended firstly to briefly measure the usage of the targeted 
pedestrian areas. Then to understand the general overview of common pedestrian`s behaviors in the 
research area. And lastly, it was to know how much people notice and remember the pattern of the 
pedestrian pavement when walking. The questionnaire was conducted by direct interview by using 
tablet PC`s interface to access the questionnaire and record the response. This was intended to avoid 
using papers as the conventional questionnaire to practice environmentally-friendly action. The 
questionnaire could also be accessed online using Google platform within the following web-link: 
https://docs.google.com/forms/d/1l730_LBSUmF0cvlk3v4z7d3nq7eOC22bMPp1iLZu17c/viewform 
(no longer accepting response). 
The questionnaire was consisted of 12 questions of which were divided into three parts. 
The first part consisted of five questions was intended to identify the respondent. The second part 
consisted of four questions was to understand the purposes and basic behaviors of the respondent. 
Then the last part was to test the memory of the pedestrian towards the pavement pattern variations. 
 
 
Figure 38. First page of the web questionnaire 
Source: Author, 2014 
 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
48 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 5: Video Analysis and Study of Key-attributes of Walking in Kitakyushu 
Open source video analysis software named Kinovea (www.kinovea.org) was used to 
analyze the video clips taken from the video sampling. In total there were 93 video clips being 
analyzed. Figure 39 showed the Kinovea’s software interface when running the analysis process. The 
analysis resulted the movement line by tracking each pedestrian`s walk and also the walking 
duration from when entering and when exiting the research area, as shown in Figure 40. Then the 
software generated a spreadsheet data which could be made into a chart from the movement line 
tracking for further movement analysis. The chart was a direct projection from the real view of video 
camera recorder containing values of x and y coordinates of video pixel percent second of time. 
 
 
Figure 39. Kinovea interface on Windows OS 
Source: Author, 2014 
 
By conducting video observation of daily commuters and comparing, the results of 
Kinovea’s video analysis software from the two observation spots, OSN1 and OSN2, which were in 
a special function (education) designated area, author concluded that pavement pattern with irregular 
arrangement and color combination i.e. OSN2 is more likely to be influencing their routine walking 
experience. This was indicated from the movement tracks comparison showing that the pedestrians 
in OSN2 follow certain movement track to adapt to the pavement pattern. And also in OSN2 the 
pedestrians would take longer time i.e. 52.4 seconds, presumably because of experiencing visual 
comfort from the pavement pattern. 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
49 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 5: Video Analysis and Study of Key-attributes of Walking in Kitakyushu 
  
 
Figure 40. Movement of the pedestrian, shown in blue line 
Source: Author, 2014 
 
Table 1. Pixel Coordinates (x,y) - Time (T) 
 X (pixel) Y (pixel) T (h:m:s:dc) 
 0 0 0:00:00:00 
15 -11 0:00:04:70 
82 -72 0:00:15:81 
183 -168 0:00:22:62 
387 -391 0:00:30:43 
611 -629 0:00:36:33 
 
0.00.04.70 0.00.22.62 
0.00.30.43 
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Figure 41. Example of chart from the database with additional area lines 
Source: Author, 2014 
 
 
Figure 42. The movement track on the pedestrian area 
Source: Author, 2014 
 
At the end a recapitulation of spreadsheet database was finalized for each OSN1 and 
OSN2. Firstly as seen on Figure 30, the chart showed the movement lines from OSN1 which 
represented only 17 clips from total 72 clips, overlaid with the guidance lines of the pedestrian area.  
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Figure 43. The movement track on OSN1 
Source: Author, 2014 
 
      
Figure 44. The movement track on OSN2 
Source: Author, 2014 
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Many clips were considered insufficient after being analyzed because the pedestrian 
received other influences such as cyclists, other pedestrians, etc. And also on OSN1 due to the 
perspective video angle that was resulting misleading pixel coordinates and confusing inconsistent 
start-end points, author decided to include only the movement lines which were started from the far 
side of the video angle. From the chart, it could be seen that the movement lines in OSN1 were 
distributed evenly if not centered in all over the pedestrian area. Average walking duration in OSN1 
was 34.3 seconds. 
As for OSN2, video analysis showed rather different result compared to OSN1, as seen 
from Figure 44. The chart indicated polarization of the movement lines, either to the right or to the 
left, either to the top or to the bottom, of the video angle. The meaning of this result was then 
comprehended after comparing it with the movement lines tracked on the video clips. The movement 
lines were seen to be divided into the two sides of the pedestrian area although it was also found the 
start-end points were more inconsistent than in OSN1 due to wider pedestrian area and higher video 
angle. This might also indicated errors in the video analysis process. The average walking duration 
was 52.4 seconds, slower than duration in OSN1. 
 
5.1.3 Procedure of On-street Questionnaire 
In order to verify the result of video observation, a questionnaire was conducted. The 
questionnaire recorded 71 responses of which 43 (60.6%) were 20-29 years old. They were 
presumably the university students. Furthermore 44 respondents (61.9%) live in Hibikino which 
includes the research area and the surrounding. More than half of the respondents (56.9%) currently 
walk within the research area in daily basis which means more than three days per week. 16 people 
(22.5%) walk from 100 meters to 300 meters a time and 34 people (47.8%) walk even more than 500 
meters a time. Then when being asked the reason for walking within the research area, 46 
respondents (64.7%) answered school/university/conference. All these results justified that the 
respondents were indeed the daily commuters of KSRP which is an educational designated area. 
 
 
Figure 45. Walking frequency of the respondents 
Source: Author, 2014 
 
The next question was to understand about their basic activities when walking. For this 
question, the respondents were asked to choose minimum two answers from the available options 
and were also able to add their own answer if necessary. The options were: doing conversation by 
0% 20% 40% 60% 80% 100% 
Daily (more than 3 days) 
2 - 3 times per week 
1 per week 
1per month 
occassionally 
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phone, looking at the surrounding, looking at your smartphone, looking down to the 
pavement/ground, and other (it was possible to submit their own answer). There were 127 answers 
and the top two answers were 43.3% looking at the surrounding and 20% looking down to the 
pavement/ground. These two answers are both related to visual environment. 
 
 
Figure 46. Other activities while walking 
Source: Author, 2014 
 
And as for the last part of the questionnaire, author was trying firstly to assess the most 
utilized pedestrian area in the KSRP. Author divided the pedestrian areas into nine separated zones. 
Respondents were asked to submit all zones that they have been walking on it regularly. They could 
also submit more than one zone as their answer. The results showed all the nine zones of the 
pedestrian area have been fairly utilized by the daily commuters. Yet from the 193 answers collected, 
the top three were zone F (27.5%), zone I (17.6%), and zone A (16.6%) respectively. This result has 
proved that the OSN1 and OSN2 were indeed the most utilized pedestrian ways in the area. 
 
 
Figure 47. The pedestrian zones on the research area 
Source: Author, 2014 
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After determining the utilization of the pedestrian areas, author tried also to conduct visual 
assessment to test the memory of the pedestrian towards the pavement pattern. The respondents were 
shown two pictures of pavement pattern as seen on Figure 34 named as Picture Nr. 1 and on Figure 
36 named as Picture Nr. 2. Then they were asked to point out which pedestrian zones that contain of 
have those two patterns on the walkway. 
For Picture Nr. 1 representing the pattern on OSN1, the respondents who answered 
correctly were 34.5% and as for Picture Nr. 2 representing the pattern on OSN2, there were 58.4% of 
correct answers. See Table 2 for the complete results. The numbers in bold showed the highest result. 
Direct conclusion from this was that the pattern on OSN2 is more memorable and better perceived 
by the pedestrian than the one on OSN1. Another results showed that from the respondents who look 
at the surrounding when walking, not specifically looking down to the pavement, 72% for OSN1 and 
51.5% for OSN2, chose the correct answer. This might lead to a conclusion that the pedestrians who 
are not directly related or visually attached to the pavement pattern, they still could memorize and 
identify the pavement pattern once they have been experiencing walking on the paved area. 
 
Table 2. Result of the pavement pattern memory 
Pattern Picture A B C D E F G H I 
Picture Nr. 1 (correct answer: F) 11 22 21 4 1 39 3 2 1 
Picture Nr. 2 (correct answers: A & I) 39 7 1 4 7 7 11 10 27 
 
5.1.4 Result of Pavement Pattern Study 
By conducting video observation of daily commuters and comparing the results of 
Kinovea’s video analysis software from the two observation spots, OSN1 and OSN2, which were in 
a special function (education) designated area, author concluded that pavement pattern with irregular 
arrangement and color combination i.e. OSN2 is more likely to be influencing their routine walking 
experience. This was indicated from the movement tracks comparison showing that the pedestrians 
in OSN2 follow certain movement track to adapt to the pavement pattern. And also in OSN2 the 
pedestrians would take longer time i.e. 52.4 seconds, presumably because of experiencing visual 
comfort from the pavement pattern. In order to verify the result of video observation, a questionnaire 
was conducted. From the questionnaire it was learned that the most basic activities conducted by the 
pedestrians were related to the visual environment including the attention towards pavement pattern. 
There was also indication that even the pedestrians who are not directly related and visually attached 
to the pavement pattern, they still could memorize and identify the pavement pattern. This might 
indicate that pavement pattern is visually easy to memorize. 
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From the result of video analysis and questionnaire, author concluded that there are 
indications of visual impact of pavement pattern on pedestrian walking experience. However the 
level of significant of this memory to the pedestrian’s walking experience was still unknown. The 
influence from other factors should also be taken into account. Furthermore since the study focused 
only to the pedestrians which are daily commuters, the behavior of visitor type pedestrians is 
excluded from the conclusion of this study. Another limitation is concerned with the selection of case 
study area which is an educational designated area. The result might be different when being 
conducted to a commercial area for example, or to a multipurpose area due to a different routines 
and much more complex external influences.  
In regards to sample size, there were 93 pedestrians were observed and their movements 
were recorded as video clips. However many clips were considered insufficient after being analyzed 
because the pedestrian received other influences such as cyclists, other pedestrians, etc. and also due 
to the perspective video angle that was resulting misleading pixel coordinates and confusing 
start-end points. As for the questionnaire, 71 responses were recorded of which nearly all the 
respondents still currently walk within the research area in daily basis. However these numbers of 
pedestrians and respondents do not simply correlate one to another. Therefore the actual sample size 
could be the sum of the pedestrians and the respondents, although there might be some overlaps. 
The method of video observation and analysis using open source software has given many 
benefits for this study yet it still faces many challenges such as the need of bigger database of video 
sampling from more case studies. And also the determination of camera angle was important to 
avoid misleading tracking information. However the final goal was to know the pedestrian’s 
preference so that urban design and planning would be more effective in improving the walking 
environment. The question of how significant the influence of walking environment especially visual 
features such as pavement pattern still remains un-clear by conduction such study without having 
fully understood the other attributes that influence the urban walking experience. Therefore author 
are determined to find solution for the research problems and further the study. 
 
 
5.2 Synthesizing Key-elements and Key-attributes of Walking 
 
Following the previous preliminary study it was acknowledged that the developments 
toward the promotion of walking in urban area that focused only on improving the walking 
environment often failed to encourage people to walk. Therefore one needs also to elaborate and 
address the factors of walking experience. Also many studies from various disciplines were already 
conducted to define the attributes of walking condition that could be improved. A study had 
concluded that it was important to pay attention to the pedestrian walking behavior which was a 
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combination of individual characteristics, infrastructure, and societal attributes (Tsukaguchi, 2010). 
Therefore, if we could understand the walking behavior, we might find partly the right solution to 
improve the walking condition. Studies on walking phenomenon were vastly ranging from the field 
of urban planning, transportation, environmental sciences, human behavior, general health, etc. This 
showed how big the contribution of walking was in people’s life especially in urban context. The 
methods of previous studies were also covered from either quantitative or qualitative approach. Both 
approaches had provided significant results of their own, resulting numbers of different key elements 
in walking. Yet it was still difficult to define common attributes in the study of walking. 
 
5.2.1 Data collection and categorization 
Therefore in the purpose of acquiring a comprehensive understanding of walking as an 
urban activity, author conducted extensive literature reviews. A total of 45 manuscripts was collected 
and categorized by its methods. Then further content analysis was conducted to extract all keywords, 
generate groups of key-elements from the keywords and later to synthesize common attributes in the 
study of walking. At the end it aimed to propose a tool for planning and for assessment as well. 
 
Figure 48. Research Method Diagram 
Source: Author, 2014 
 
To begin the data collection, at first a keyword of “pedestrian” was typed into a search 
engine to select a startup online manuscript. Then author went through to the reference part of this 
startup manuscript and then tried to find and collect all relevant and accessible papers that were 
being cited, using the internet as well. This collection method was repeated for each manuscript until 
it had reached 45 manuscripts for review. Although this process was rather randomly conducted, 
author used several considerations in order to select the manuscripts such as that they should be 
scientifically indexed publication, published in international journals with impact factors and also 
within recent years, used as a main reference for national or state regulation or law, parts or chapters 
from registered publication such as books with ISBN, and/or on-going research or project reports 
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Table 3. The references and its keywords grouping 
Keywords Author Correlation Key-elements 
walking; fitnes walking; walking trips; walking for health; sustainable transport; soft mobility; 
image of walking; mobile methods 
Addy (2004); Ariffin (2013); Brown (2007); Forsyth (2009); Galderisi (2010); 
Greenwald (2001); Kelly (2011); Leslie (2005); Lindelow (2014); Naderi (2005); 
Tsubono (2002); Tsukaguchi (2010); Tsukaguchi (2011) 
general purpose of 
walking 
Pedestrian Activity 
pedestrian attitudes; perceptions; walking behaviour; incivilities; travel behavior; movement; 
stated preference; shopping; crossing compliance; pedestrian compliance; pedestrian perceptions; 
pedestrian behavior; pedestrian travel culture; pedestrian movement behavior; impulse stops; 
pedestrian decision making; pedestrian traffic; walking to and from 
Ariffin (2013); Azmi (2012); Cervero (1997); Foltete (2007); Greenwald (2001); 
Kelly (2011); Shokoohi (2012); Sisiopiku (2003); Tajima (2013); Tsukaguchi (2010); 
Tsukaguchi (2011); Wang (2014); Xi (2012) 
pedestrian behaviour 
walkability; walkable communities; pedestrian friendliness; shortest or greenest route; 
eco-friendly walk score calculator; accessibility; pedestrian safety; safety; perceived crash risk 
Ariffin (2013); Azmi (2012); Cho (2009); Cubukcu (2013); Foltete (2007); Leslie 
(2007); Lindelow (2014); Lwin (2011); Manaugh (2011); Parks (2006); Shay (2003) 
compatibility for 
walking  
Pedestrian 
Environment 
built environment; neighborhood; neighbourhood area; environment; environment and public 
health; community facilities; environmental aesthetics; urban sustainability; urban environment; 
public space; sidewalks; landscape preference; pedestrian networks; pedestrian ways; 
neighbourhood environmental quality; pedestrian landscapes; environmental perceptions; 
pedestrian environment; physical environment; visual attractors; density; crosswalks; midblock 
crosswalks; signalized crosswalks 
Azmi (2012); Brown (2007); Cervero (1997); Cho (2009); Ehrenfeucht (2007); 
Foltete (2007); Forsyth (2009); Galderisi (2010); Gebel (2011); Hanan (2012); Kelly 
(2011); King (2003); Leslie (2005); Leslie (2007); Lindelow (2014); Lwin (2011); 
Manaugh (2011); Naderi (2005); Parks (2006); Shay (2003); Shokoohi (2012); 
Sisiopiku (2003); Wang (2014) 
physical surrounding 
for walking 
pedestrian/s; lifestyle; lifestyle issues; human locomotion; active living; health problems; body 
weight changes; women; 
Addy (2004); Ariffin (2013); Cubukcu (2013); Dawson (2007); Gebel (2011); Kelly 
(2011); Shay (2003); Sisiopiku (2003); Tajima (2013); Tsukaguchi (2011) 
personal character Pedestrian Profile 
physical activity; physical fitness; physical education; every-day activities Addy (2004); Forsyth (2009); Gebel (2011); King (2003); Leslie (2007); Lindelow 
(2014); Tsubono (2002) 
physical feature 
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And then initial categorization based on the manuscript’s method of data collection was 
conducted to identify the most common methods in the study of walking phenomenon. There were 
various methods that can be grouped mainly as qualitative methods which were: direct and video 
observation or audit; literature review; documentation using verbal, diagram, and photograph tools; 
writing activity; travel diary; and interview either directly or by phone. Please refer to Table 4. 
 
Table 4. Qualitative methods 
Methods References 
observation Azmi (2012), Hanan (2012), Kwon (1997), Wang (2014), Helbing (2001), Naderi (2005), Sisiopiku 
(2003), Cho (2009) 
literature review Cubukcu (2013), Galderisi (2010), Shay (2003), Helbing (2001), Owen (2004), Tudor-locke (2004), 
Ehrenfeucht (2007) 
documentation Hanan (2012) 
writing Shokoohi (2012) 
interview Kelly (2011), Shokoohi (2012), Naderi (2005), Tajima (2013), Tsukaguchi (2011), Addy (2004), 
Besser (2005), King (2003) 
travel diary Cervero (1997), Forsyth (2009), Krizek (2006), Besser (2005) 
 
Then there were others which were using quantitative methods such as: field and mailed 
questionnaire or survey; rating or score or index; GIS and aerial photograph; simulation software and 
experiment; land use and regional inventory; and pedometer or measurement. Refer to Table 5. 
Table 5. Quantitative methods 
Methods References 
questionnaire Ariffin (2013), Azmi (2012), Foltete (2007), Maghelal (2011), Tsukaguchi (2010), Manaugh (2011), Shokoohi 
(2012), Naderi (2005), Lindelöw (2014), Leyden (2013), Sisiopiku (2003), Cervero (1997), Cho (2009), Forsyth 
(2009), Tajima (2013), Krizek (2006), Tsukaguchi (2011), Gebel (2011), Sugiyama (2008), Owen (2007), Li 
(2005), Foster (2004), Dawson (2007), Tsubono (2002) 
rating/score Parks (2006), Azmi (2012), Greenwald (2001), Lwin (2011), Leslie (2007), 
GIS/aerial 
photographs 
Parks (2006), Lwin (2011), Leslie (2005), Leslie (2007), Cho (2009), Forsyth (2009), Owen (2007), 
Li (2005) 
simulation Maghelal (2011), Wang (2014), Xi (2012), Brown (2007) 
inventory Cervero (1997) 
pedometer Forsyth (2009), King (2003), Tudor-locke (2004), Tsubono (2002) 
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5.2.2 Content Analysis 
Following the categorization of data collection method, a content analysis with 
quantitative approach was conducted by documenting, counting, and grouping all keywords from the 
manuscripts based on the terminology. The keywords were cited and preserved as its original version 
in the manuscripts without changing a single letter. Generally each manuscript had 5 to 6 keywords. 
And then the keywords were ordered based on their number of appearances within all manuscripts 
and also grouped based on their similarities in the context and meaning. Some of the referenced 
manuscripts did not clearly define their keywords therefore they were considered as “not available” 
and were not counted. However these manuscripts were still included in the next stage of analysis. 
Please refer to Table 6 for the documentation of all keywords in alphabetical order. 
Table 6. Keywords 
References Keywords 
Addy (2004) fitness walking; human locomotion; physical education; physical fitness; walking; 
United States 
Ariffin (2013) walkability; sustainable transport; perceptions; pedestrian 
Azmi (2012) community facilities; neighbourhood area; walkability; walking behaviour 
Besser (2005) (not available) 
Brown (2007) environmental aesthetics; incivilities; urban environment; walking 
Cervero (1997) built environment; demand; density; travel behavior; travel demand 
Cho (2009) actual crash risk; built environment; pedestrian safety; perceived crash risk 
Cubukcu (2013) walkability; walkable communities; active living 
Dawson (2007) cross-sectional survey; health problems; METs 
Ehrenfeucht (2007) public space; sidewalks; Los Angeles; United States; municipal government; 
regulation 
Foltete (2007) accessibility; landscape preference; movement; space syntax 
Forsyth (2009) built environment; neighborhood; physical activity; walking 
Foster (2004) (not available) 
Galderisi (2010) pedestrian networks; soft mobility; urban sustainability 
Gebel (2011) body weight changes; environment; Geographic Information Systems; 
neighborhood; physical activity; prospective studies 
Greenwald (2001) neo-traditional design; pedestrian traffic; transit-oriented development; walking 
trips 
Hanan (2012) Bandung; pedestrian ways; small-scale entrepreuner; urban spectacle 
Helbing (2001) (not available) 
Kelly (2011) built environment; pedestrians; stated preference; mobile methods 
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King (2003) environment; pedometer; physical activity; prevention research; women 
Krizek (2006) (not available) 
Kwon (1997) (not available) 
Leslie (2005) built environment; environmental perceptions; walking; public health 
Leslie (2007) built environment; environment and public health; Geographic information 
Systems; physical activity; walkability 
Leyden (2013) (not available) 
Li (2005) (not available) 
Lindelow (2014) built environment; every-day activities; Sweden; walkability; walking 
Lwin (2011) eco-friendly walk score calculator; neighbourhood environmental quality; shortest 
or greenest route; assessment; Advanced Land Observing Satellite (ALOS) 
Maghelal (2011) (not available) 
Manaugh (2011) walkability; equity; neighbourhood; school; shopping 
Naderi (2005) artificial intelligence; multi-disciplinary design analysis; pedestrian landscapes; 
user evaluation; walking for health 
Owen (2004) (not available) 
Owen (2007) (not available) 
Parks (2006) aerial photography; GIS; pedestrian environment; pedestrian friendliness; 
walkability 
Shay (2003) walking; pedestrian; physical environment; planning; safety 
Shokoohi (2012) neighbourhood; school; social barriers; walking to and from 
Sisiopiku (2003) crossing compliance; crosswalks; midblock crosswalks; pedestrian compliance; 
pedestrian perceptions; pedestrians; signalized crosswalks; user survey 
Sugiyama (2008) (not available) 
Tajima (2013) lifestyle; pedestrian attitudes; pedestrian behavior; pedestrian survey; public 
transport 
Tsubono (2002) physical activity; questionnaire; reproducibility; validity; walking 
Tsukaguchi (2010) attitudes of pedestrians; EASTS IRG05; image of walking; pedestrian travel culture 
Tsukaguchi (2011) EASTS IRG05; attitudes of pedestrians; lifestyle issues; pedestrian travel culture; 
statistical comparison 
Tudor-locke (2004) (not available) 
Wang (2014) pedestrian movement behavior; microscopic modeling; visual attractors; impulse 
stops 
Xi (2012) hierarchical model; cellular automata; pedestrian decision making; Extended 
Decision Field Theory; urban traffic modelling  
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Content analysis was then continued by extracting research key attributes from the 
discussion and result part of the manuscripts. Please refer to Table 7. 
 
Table 7. Research key-attributes 
References Key-attributes 
Addy (2004) demographic characteristics; social and physical environmental perceptions; 
physical activity and walking behavior; sidewalks; public recreation facilities, 
streetlights; pleasant neighborhood for walking;  physically active neighbor 
Ariffin (2013) distance; weather; safety, design 
Azmi (2012) distance; catchment area radius; location, accessibility; density; land use pattern 
Besser (2005) age; education; race/ethnicity; household income; transit type; population density; 
car ownership 
Brown (2007) traffic, environmental, and social safety; pleasing aesthetics; natural features; 
pedestrian amenities; land use diversity; superior social milieu rating 
Cervero (1997) density; land-use diversity; pedestrian-oriented design 
Cho (2009) actual car risk; perceived car risk; low density; non mixed land use 
Cubukcu (2013) land use; traffic safety; crime safety; walking and cycling comfort; accessibility; 
environmental aesthetics and upkeep; social relations   
Dawson (2007) age; gender; marital status; working status; postal code; general health status; past 
and present smoking behavior; personal safety and the lack of anyone to walk in the 
neighborhood; frequency; duration; intensity of physical activities: travel to work by 
cycle or by walking; activity at work, at home, garden, others; walking or outdoor 
cycling for leisure; stair climbing; sports; recreation 
Ehrenfeucht (2007) sidewalks as public ways; street vending; public speaking 
Foltete (2007) built forms; visual obstacles; vegetation; empty spaces 
Forsyth (2009) travel walking; leisure walking; physical activity; height; weight 
Foster (2004) age; gender; social status; educational qualifications; self reported health status, and 
car ownership; frequency; duration; intensity; type of physical activity 
Galderisi (2010) pedestrian network; connection to other urban mobility network 
Gebel (2011) height; weight; age; sex; income; access to shops and services or public transport; 
quality of places to walk; attractiveness of neighborhood and safety from traffic and 
crime; dwelling density; street connectivity; land use mix; net retail area ratio; 
weekly minutes of walking for transport, recreation or exercise 
Greenwald (2001) density; trip distance 
Hanan (2012) visitor; trader; commercials; business activity; time of visit; socio-cultural relation; 
informal economic practice 
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Helbing (2001) lane formation 
Kelly (2011) pavement cleanliness; safe crossing places; good connectivity; sense of security 
King (2003) convenience of destinations within walking distance of the home;  perception of 
the quality of their neighborhood for walking 
Krizek (2006) household and individual socio- economic and demographic data; home location; 
retails within walking distance of home; population density of neighborhood; 
quality of schools; regional accessibility; origin and destination; travel mode; 
duration; primary activity at the destination 
Kwon (1997) pedestrian walking position; interaction with other traffic modes 
Leslie (2005) residential density; land-use mix diversity and access; street connectivity; walking 
facilities; aesthetics; traffic safety; safety from crime. 
Leslie (2007) dwelling density; intersection density; land use and net retail area 
Leyden (2013) level of social capital; neighbourhood design 
Li (2005) senior residents; density of places of employment; household density; green and 
open spaces for recreation; number of street intersections 
Lindelow (2014) age; gender; level of education; household income; feasibility (daily activity, time); 
accessibility; traffic; pleasurability; personal characteristic, daily travel; walking 
behaviour 
Lwin (2011) environmental quality of a neighbourhood; nearest facilities accessible on foot; 
eco-friendly place; route for green exercise 
Maghelal (2011) sidewalks (width, lack, sharing with bike, maintenance); buffers; trees  
Manaugh (2011) socio-demographic; mobility choice; non work trip 
Naderi (2005) weather; sound; water; light; edge of space 
Owen (2004) aesthetic attributes; convenience of facilities for walking; accessibility of 
destinations; perceptions about traffic and busy roads; exercise and recreational 
walking, walking to get to and from places, total walking 
Owen (2007) age; gender; individual-level socioeconomic status; reasons for neighborhood 
self-selection; weekly frequency of walking for transport and the objectively 
derived neighborhood walkability index; environmental factors and walking for 
recreation 
Parks (2006) sidewalk; parking lot, building setback; block length, intersection type; cencus 
block density 
Shay (2003) opportunity (distance; weather; topography; cost; traffic volume and speed; 
infrastructure) and motivation (physical condition; family circumstances; cultural; 
education; profession; habit; attitude; value); pedestrian facilities; accessibility and 
convenience; mixed land uses; connectivity; parks, plazas and open space; 
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aesthetics; traffic calming and street safety; transit access; street orientation; 
residential density; neighborhood schools; Americans with Disabilities compliance 
Shokoohi (2012) family income; parental perception about personal and traffic safety; avoiding travel 
cost 
Sisiopiku (2003) crosswalk; physical barrier; crosswalk shelter; coloured paving; pedestrian warning 
sign 
Sugiyama (2008) physical and mental health scores; perceived neighbourhood greenness; walking for 
recreation and transport; social coherence; local social interaction and 
sociodemographic variables 
Tajima (2013) lifestyle (income, expenditure, employment, car ownership and driving license); 
regional characteristic; a composite outcome of infrastructure, individual 
characteristics and societal attributes 
Tsubono (2002) sex; age; average duration of walking per day 
Tsukaguchi (2010) age; car ownership; public transport usage  
Tsukaguchi (2011) gender; age; car ownership; public transport usage; distance to nearest bus stop and 
train station; perceived walking time to nearest bus stop; level of service of 
infrastructure; regional environmental factors; citizens attributes 
Tudor-locke (2004) (i) <5000 steps/ day: ‘sedentary lifestyle index’; (ii) 5000–7499 steps/day: typical of 
daily activity excluding sports/exercise and might be considered ‘low active’; (iii) 
7500–9999: includes some volitional activities (and/or elevated occupational 
activity demands) and considered ‘somewhat active’; and (iv) ≥10 000 steps/day: 
‘active’; >12 500 steps/day: ’highly active’ 
Wang (2014) attractor’s attractiveness, distance, and visibility 
Xi (2012) pedestrian type; destination; group behaviour; traffic light; waiting at the crosswalk 
 
5.2.3 Results and Design Potential 
The categorization of the method of data collection showed that there were 46 manuscripts 
which used the quantitative methods compared to 29 manuscripts which used the qualitative 
methods. The total number from both methods exceeded the number of referenced manuscripts 
because several manuscripts used several methods, thus each method was accounted separately. 
From this result, author acknowledged that quantitative methods were used more than qualitative 
methods, especially questionnaire (used by 24 manuscripts or more than half of the numbers of 
referenced manuscripts) for data collection. Meanwhile amongst the qualitative methods, 
observation and interview were the most common methods for data collection. Therefore for further 
research, author would utilize questionnaire for quantitative method combined with observation 
and/or interview for qualitative method. 
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After documenting all keywords of the referenced manuscripts, author then analyzed and 
ranked them by number of appearances. There were in total 111 keywords with many of them were 
repeated from one manuscript to another, had similar meaning and terminology, or were related to 
each other. The word “walking” had been mentioned the most (8 times) within several manuscripts, 
followed by “walk-ability” (7 times), “built environment” (7 times), physical activity (5 times), 
pedestrian (4 times), pedestrian attitudes (3 times), Geographic Information System (3), and other 
keywords which were only mentioned once or twice.  
However since many of them were inter-related to each other, author proposed several 
keyword groups. For example, since the term “walk-ability” was referred as a scale to assess how 
suitable a certain area for walking activity (Ariffin & Zahari, 2013), thus author found the relation 
with the term of “built environment” which also defined a physical area. Another study also 
suggested that “walk-ability” was often studied as certain physical features in the built environment 
(Lindelöw, Svensson, Sternudd, & Johansson, 2014). Therefore author suggested both terms to be 
included in the group of “Pedestrian Environment”. 
Meanwhile on the other hand the term of “walking” was generally referred as the sole 
activity of a pedestrian, although this was not entirely correct. From other literatures, we found out 
that this walking activity itself also had many variations since every single pedestrian would have 
different behaviors and attitudes (Azmi & Karim, 2012). Therefore the term “pedestrian attitudes” 
was closely related to the term “walking”, thus author concluded both terms to be considered under 
the same group which is of “Pedestrian Activity”.  
Based on this, the other keyword groups were also created. The group of “Pedestrian 
Profile” consisted of the term “pedestrian” and “physical activity”. Author proposed this group to 
understand the profile of the subject of walking which was the pedestrian. The last two groups were 
“Research Methods and Theories”, which was not related to the content, and “Others”, which was 
consisted of rather mixed and non related keywords. For those reasons, these two groups would not 
be included in further content analysis. A complete description of the keywords categorization was 
shown in Table 8 with no particular order. 
From this process, author then concluded that these keyword groups could be considered 
as the key-elements in the study about walking phenomenon. Therefore there were three main 
key-elements which were: pedestrian profile, pedestrian activity, and pedestrian environment. Author 
introduced an abbreviation of “PL.AC.E.” which stands for the words of “ProfiLe”, “ACtivity", and 
“Environment” for further reference of these key-elements. Further this, author would then continue 
to explore these key-elements of PL.AC.E. to gather and generate common attributes of walking 
from the content of the referenced manuscripts. 
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Table 8. Main keywords 
Key-elements Main Keywords  
(Nr. of Appearances) 
Related Keywords (Nr. of Appearances) 
Pedestrian Activity walking (8) fitnes walking (1); walking trips (1); walking for health (1); 
sustainable transport (1); soft mobility (1); image of walking (1) 
pedestrian attitudes (3) perceptions (1); walking behaviour (1); incivilities (1); travel 
behavior (1); pedestrian safety (1); movement (1); stated preference 
(1); shopping (1); crossing compliance (1); pedestrian compliance 
(1); pedestrian perceptions (1); pedestrian behavior (1); pedestrian 
travel culture (1); pedestrian movement behavior (1); impulse stops 
(1); pedestrian decision making (1) 
Pedestrian 
Environment 
walkability (7) walkable communities (1); pedestrian friendliness (1); shortest or 
greenest route (1); eco-friendly walk score calculator (1); 
accessibility (1); safety (1) 
built environment (7) neighbourhood area (1); environment (1); community facilities (1); 
environmental aesthetics (1); urban environment (1); public space 
(1); sidewalks (1); landscape preference (1); pedestrian networks 
(1); pedestrian ways (1); neighbourhood environmental quality (1); 
pedestrian landscapes (1); environmental perceptions (1); pedestrian 
environment (1); physical environment (1); visual attractors (1); 
density (1); crosswalks (1); midblock crosswalks (1); signalized 
crosswalks (1) 
Pedestrian Profile pedestrian (4) lifestyle (1); human locomotion (1); active living (1); health 
problems (1); body weight changes (1); women (1); 
 physical activity (5) physical fitness (1); physical education (1); every-day activities (1)  
Research Methods 
and Theories 
(no significant keywords) Geographic Information Systems (3); prospective studies (1); space 
syntax (1); Advanced Land Observing Satellite (ALOS) (1); 
Extended Decision Field Theory (1); cross-sectional survey (1); 
mobile methods (1); pedometer (1); prevention research (1); 
assessment (1); multi-disciplinary design analysis (1); user 
evaluation (1); aerial photography (1); user survey (1); pedestrian 
survey (1); questionnaire (1); microscopic modeling (1); hierarchical 
model (1); urban traffic modelling (1) 
Others (no significant keywords) United States (2); school (2); EASTS IRG05 (2); transit-oriented 
development (1); METs (1); Los Angeles (1); Bandung (1); Sweden 
(1); demand (1); travel demand (1); actual crash risk (1); perceived 
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crash risk (1); municipal government (1); regulation (1); urban 
sustainability (1); neo-traditional design (1); small-scale 
entrepreuner (1); urban spectacle (1); public health (1); Sweden (1); 
equity (1); artificial intelligence (1); planning (1); social barriers (1); 
public transport (1); reproducibility (1); vailidity (1); cellular 
automata (1) 
 
Author continued further content analysis by extracting research key-attributes from the 
manuscripts. The key-attributes were various parameters, factors, or measurements which were 
being discussed, elaborated, and studied within each referenced manuscripts. As previously 
mentioned, these key-attributes mostly were taken from the discussion, result, or conclusion part of 
the manuscripts. The key-attributes were also analyzed and related attributes were categorized based 
on the elements of “PL.AC.E.”: Pedestrian Profile, Activity, and Environment. 
As shown in Table 9, age was founded to be the most common key-attributes in defining 
the Pedestrian Profile. Then in the following, there was a group of several key-attributes which were 
related to the subject of financial income, such as family income; household income; household and 
individual socio-economic; expenditure; family circumstances; and cost. 
Furthermore author continued to extract the following groups of key-attributes which were 
mentioned in the order of the number of containing manuscripts as follow: physical condition; 
gender; mobility choice; employment and education background; social cultural capital; pedestrian 
type; and public transport usage.  
 
Table 9. Pedestrian Profile key-attributes 
Key-attributes Nr. 
age 10 
family income; household income; household and individual socio-economic; expenditure; family 
circumstances; cost  
9 
physical condition; self reported health status; general health status; past and present smoking behaviour; 
height and weight; habit; physical activity and walking behaviour; attitude; group behaviour 
9 
gender; sex 8 
car ownership; valid driving license; mobility choice 7 
profession; working status; employment; education; level of education; educational qualifications 7 
level of social capital; social status; lifestyle; marital status; cultural; regional characteristic; race; ethnicity  7 
pedestrian type; visitor; time of visit; transit type 4 
public transport usage; distance to the nearest bus stop and railway station; perceived walking time to the nearest bus stop  4 
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Table 10 showed the key-attributes of Pedestrian Activity. Author found that a group of 
key-attributes related to the subject of walking-related purposes was discussed the most which was 
within 12 manuscripts. Other groups in the order of number of containing manuscripts were as 
follow: social interaction; walking intensity; walking habits; and transport modes interaction. 
 
Table 10. Pedestrian Activity key-attributes 
Key-attributes Nr. 
non work trip; business/work trip; travel walking; leisure walking; physical activity; weekly minutes of 
walking for transport and for recreation/exercise; walking to get to and from places; total walking; walking 
purposes; travel to work by cycle or by walking; activity at work, at home, in the garden, other activities 
around the home; walking or outdoor cycling for leisure, stair climbing, sports, and recreation; origin and 
destination/the primary activity at the destination 
14 
socio-cultural relation/socially engaged/related/societal attributes/social coherence/local social interaction and 
sociodemographic variables/demographic characteristics; socio-demographic; population density; postal code 
10 
daily travel/frequency/intensity/trip times; the duration 10 
personal characteristic/individual characteristics/attributes of citizens; pedestrian walking position/lane 
formation 
5 
interaction with other traffic modes/the mode of travel/modes 2 
 
And the key-element of Pedestrian Environment covered key-attributes as follow: spatial 
planning; walk-ability; neighborhood livability; traffic safety; pedestrian facilities (hard elements); 
pedestrian facilities (soft elements); and environmental quality, as seen in Table 11.  
There were other key-attributes which author did not consider since they were discussed 
only within one single referenced manuscript thus they did not represent common attributes. Author 
preserved attributes which were from the same manuscript therefore there were several 
key-attributes which were double-referenced in more than one category. 
 
Table 11. Pedestrian Environment key-attributes 
Key-attributes Nr. 
land use pattern/land use/mixed land uses/land-use mix diversity/land-use mix access/neighborhood school, 
restaurant, retail store/neighbourhood design (traditional; mixed-use; pedestrian-oriented; car-dependent)/non 
mixed land use/the quality of local schools; building setback/built forms; catchment area radius/buffers; 
location/home location; distance/trip distance/nearest facilities accessible on foot/convenience of 
destinations/distance; destination 
34 
accessibility/pedestrian network/connection to other urban mobility network/good connectivity/route for 
green exercise/transit access/street connectivity/the degree of regional accessibility/access to public 
34 
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transport/street connectivity/weather; topography; infrastructure; traffic volume and speed; social and 
physical environmental perceptions; reasons for neighborhood self-selection; route walkability; trader; 
commercials; business activity; level of service of urban infrastructure; walking and cycling 
comfort/eco-friendly place to live/Americans with Disabilities compliance/pedestrian-oriented design/quality 
of places to walk/pleasant neighborhood for walking 
census block density/density/residential density/low density/the population density of the 
neighborhood/dwelling density/density of places of employment/household density; social relations/social 
safety/superior social milieu rating/physically active neighbor/the lack of anyone to walk/public 
speaking/crime safety/sense of security 
20 
safety/traffic safety/safe crossing places/traffic calming and street safety/traffic/actual car risk/perceived car 
risk/perceptions about traffic and busy roads/personal safety; intersection type/street orientation/intersection 
crosswalk/non-striped midblock crosswalk/intersection density/number of street intersections  
17 
sidewalk/width/lack/sharing with bike/maintenance/pavement cleanliness/upkeep/coloured paving/traffic 
light/pedestrian facilities/walking facilities (e.g., footpaths, walking paths)/midblock crosswalk 
shelter/pedestrian warning sign/convenience of facilities for walking (sidewalks, trails)/pedestrian 
amenities/streetlights 
14 
vegetation/trees/parks/green and open spaces for recreation/natural features; empty spaces/plazas and open 
space/edge of space/sound/water/light   
14 
design/environmental aesthetics/environmental quality of a neighbourhood/aesthetics/aesthetic 
attributes/environmental safety/pleasing aesthetics/regional environmental factors/environmental factors; 
attractor’s attractiveness, distance, and visibility/pleasurability/attractiveness of neighborhood/public 
recreation facilities 
15 
 
5.2.4 Future Implementation 
By contextually defining and/or re-defining the PL.AC.E., Profile-Activity-Environment, 
using their common key-attributes, author suggested that an urban area could be assessed for its 
existing performances and/or be improved based on its potentials to become a walk-able area.  
Therefore in further research, author would assess the utilization of the PL.AC.E. and its 
key-attributes within a survey questionnaire. This method was selected based on the finding that this 
was the most common method for data collection in the study of walking phenomenon. The 
questionnaire would be designed to target different kind of respondents and case study areas so then 
the result could be representing different scenarios for the validation process. Other methods such as 
observation and /or interview would also be considered for complementing and validating the 
finding. Please refer to Figure 49 for the complete framework. 
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Figure 49. The framework of PLACE's and its key-attributes 
Source: Author, 2015 
 
Author aim that in future urban planning process the PL.AC.E. could be emphasized as the 
framework for planning targets while the common attributes could become the planning parameters. 
In the post-occupancy evaluation process, author would also suggest to value the PL.AC.E. and 
utilize its attributes for detail measurements. 
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5.2.5 Result of Framework Study 
From this study, author concluded from various previous studies that in order to discuss 
and elaborate the walking phenomenon there were key-elements of Pedestrian Profile, Pedestrian 
Activity, and Pedestrian Environment which are being introduced by author as its abbreviation, 
PL.AC.E. These key-elements were originally based on categorization of keywords of 45 referenced 
manuscripts. Furthermore each key-element will be defined by the common key-attributes which 
were also extracted from the referenced manuscripts.  
Author proposed that the key-element of Pedestrian Profile could be defined by 
investigating key-attributes as follow: age; financial income; physical condition; gender; mobility 
choice; employment and education background; social cultural capital; pedestrian type; and public 
transportation usage. Author further proposed that the key-element of Pedestrian Activity could be 
defined by investigating key-attributes as follow: walking-related purposes; social interaction; 
walking intensity; walking habits; and transport modes interaction. The last but not the least 
important is the key element of Pedestrian Environment of which could be defined from several 
key-attributes as follow: spatial planning; walk-ability; neighborhood livability; traffic safety; 
pedestrian facilities (hard elements); pedestrian facilities (soft elements); and environmental quality. 
Naturally these key-attributes are interrelated to each other thus the key-elements could not be 
entirely independent as well. 
Author aimed that in future of urban planning process, the key-elements of PL.A.CE. 
could be emphasized as the framework for planning focuses while the common attributes could 
become the planning parameters. In the post-occupancy stage, authors would also suggest to value 
the PL.AC.E. and utilize its key-attributes for detail measurements. However it would also require 
adaptation to the context. By contextually defining and/or re-defining the PL.AC.E., author 
suggested that an urban area could be assessed for its existing performances and/or be improved 
based on its potentials to become a walk-able area. However it is required to examine and to find the 
best method to utilize this framework. Therefore in the next chapter, author elaborates the result of 
the utilization of the PL.AC.E. and its key-attributes using a survey questionnaire which was the 
most used method in the study of walking phenomenon. The purpose was to confirm that it could 
serve as a measure for urban planning or assessment in promoting a walking-friendly environment. 
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Chapter 6 
Data Collection using Questionnaire based on 
the Framework of PL.AC.E. 
 
 
6.1 Method for Data Collection 
 
The method of data collection using questionnaire was selected based on the finding that 
this was the most common method for data collection in the study of walking phenomenon. The 
questionnaire was designed to target different kind of respondents and areas so then the result could 
be representing different scenarios for the validation process. Mainly there were three methods of 
questionnaire distribution which were distribution in a group at certain time and place, in-directly 
through third parties, and on street survey. For both in-direct and on-street distribution, return 
envelopes were provided so that the respondents could send back the filled questionnaires by post 
without any cost since the envelopes were already registered and stamped. 
 
Table 12. Overview of data collection 
Nr Respondents Method Period Place Distributed Returned % 
I The students 
of the 
University of 
Kitakyushu 
In-place group 
administration of 
printed questionnaire 
was conducted at a 
designated time and 
place. 
1 hour 
(April 
28th, 
2015) 
CAD Room, S 
Building, 
Hibikino 
Campus, the 
University of 
Kitakyushu 
61 sets 58 sets 95 
II The parents of 
the Asakawa 
Kindergarten 
pupils 
Self-administered 
questionnaire sets 
with return envelope 
were distributed 
through the pupils 
within each class.  
1 week 
(deadline 
by June 
1
st
, 
2015) 
Asakawa 
Kindergarten 
in Fujiwara, in 
Yahatanishi 
200 sets 89 sets 43.5 
III The urban 
commuters A: 
The elderly or 
senior aged 
people 
Self-administered 
questionnaire sets 
with return envelope 
were distributed into 
the respondent’s 
mailboxes. 
1 week 
(deadline 
by June 
15
th
, 
2015) 
Respondent’s 
houses in 
Kifunedai and 
Honjohigashi, 
in Yahatanishi 
70 sets 12 sets 17.1 
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 The urban 
commuters B: 
The joggers 
and people 
who walk 
their pet 
Self-administered 
questionnaire sets 
with return registered 
envelope were 
distributed directly to 
the respondents on 
street in a jogging 
track and the 
surrounding 
residential area. 
1 week Hibikino area 
and the 
surrounding. 
20 17 sets 85 
 The urban 
commuters C: 
The people on 
street 
Self-administered 
questionnaire sets 
with return registered 
envelope were 
distributed directly to 
the respondents on 
street along the 
sidewalk. 
1 week Gakuen Odori 
street toward 
Orio station 
30 14 sets 46.7 
TOTAL 381 190 49.7 
 
The questionnaire was prepared based on the key-elements of Pedestrian PL.AC.E. and its 
key-attributes. At first author generated a draft of 3 parts of questions written in English referred as 
Part A, Part B, and Part C. Part A consisted of 25 questions reflecting the key-element of Pedestrian 
Profile with key-attributes such as age; financial income; physical condition; gender; mobility 
choice; employment and education background; social cultural capital; pedestrian type; and public 
transportation usage. The questions were designed as categorical nominal type questions. Several 
key-attributes related to respondent’s identity were asked separately prior to this part. However this 
was an integrated part of the pedestrian profile. 
And then Part B consisted of 30 categorical nominal type questions reflecting the 
key-element of Pedestrian Activity with key-attributes such as: walking-related purposes; social 
interaction; walking intensity; walking habits; and transport modes interaction. Meanwhile Part C 
consisted of 25 categorical ordinal type questions reflecting the key-element of Pedestrian 
Environment with key-attributes such as spatial planning; walk-ability; neighborhood livability; 
traffic safety; pedestrian facilities (hard elements); pedestrian facilities (soft elements); and 
environmental quality. Please refer Table 13. 
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Table 13. Preliminary list of questions 
Part Nr. Question 
Part A. 
Pedestrian 
Profile 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
 
 
A19 
 
A20 
A21 
A22 
A23 
A24 
A25 
What is your latest educational background? 
What is your relationship status now? 
What is your employment status? 
How often do you do physical activities incl. sports, exercises, and outdoor activities? 
What is the type of your living place? 
How long have you been living in your current address? 
What was your main reason to choose your current living place? 
How many people live together with you? 
How familiar are you with the neighborhood around your living place? 
Do you own and/or use (at least) a car? 
Do you own and/or use (at least) a motorbike? 
Do you use public transportation? 
Mostly, how do you go to work? 
Mostly, how do you go to school/college/university? 
Mostly, how do you go to daily shop/market? 
Mostly, how do you go to hospital/clinic/post office/bank? 
Mostly, how do you go to visit friends & relatives or recreational area? 
How much in general/average do you spend for your own transportation (incl. car or 
motorbike purchase installment, car/motorbike insurance, fuel, bus/train/public transport 
fee, etc.) per month? 
How much in general/average do you personally spend for public transportation (incl. 
long distance transportation mode such as air plane and bullet train) per month? 
Are you familiar with the term: SUSTAINABLE DEVELOPMENT? 
Are you familiar with the term: CLIMATE CHANGE? 
Are you familiar with the term: GREENHOUSE GASES (GHG) OR CO2 EMISSION? 
Are you familiar with the term: LOW CARBON PRINCIPLES? 
Are you familiar with the term: LOW CARBON CITY? 
Are you familiar with the term: ECO CITY or ECO MODEL CITY? 
Part B. 
Pedestrian 
Activity 
B1 
B2 
 
 
 
B3 
How often do you walk (with distance of more than 50 meters)? 
How far do you walk generally per one or single trip? (note: for example if you walked 
from home to office but then stopped in a convenience store on the way, please count 
only the distance from home to the convenience store or from the convenience store to 
office) 
How long is duration of your walking per one or single trip? 
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B4 
B5 
B6 
B7 
B8 
B9 
 
B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
In one day, how many walking trips do you take? 
What is the most common purpose of your walking trips? 
Where do you walk the most? 
How familiar are you with your walking route in the area mentioned above? 
How do you describe your common/usual walking way/route? 
How is the availability of public facilities (type 1: hospital/clinic/post office/bank; type 2: 
shop/store/market; type 3: school/university/work place) nearby your walking area (< 300m)? 
Is there something/someone you want to avoid when walking in your walking area? 
On which part of pedestrian area do you usually walk? 
How do you choose on which part of pedestrian area you usually walk? 
Do you like to walk in your walking area during the day? 
Do you like to walk in your walking area during the night? 
Mostly, what do you do when walking alone? 
How do you describe your walking speed? 
How is your mood usually when walking? 
Have you experienced inconveniency or physical accident with other pedestrian when walking? 
Have you ever experienced inconveniency or physical accident with cyclist when walking? 
Have you ever experienced inconveniency or physical accident with car/motorbike when walking? 
Do you have health/physical problem or disability when walking? 
How do you interact with other people when walking? 
How do you adjust your walking position in relation to other pedestrian? 
What do you do when you meet or cross-path strangers while walking? 
What do you do when you meet or cross-path people you know while walking? 
What do you do when you encounter a cross-walk? 
Mostly, how do you combine walking with other transportation modes? 
What is your perception about safety during walking? 
What do you think about the relation between walking and travel cost? 
When walking, what is the most interesting visual object for you? 
Part C. 
Pedestrian 
Environment 
 What do you think of your walking area in relation to: 
C1 
C2 
C3 
C4 
C5 
C6 
C7 
Aesthetic? 
Walking comfort? 
Width of sidewalk? 
Walkway physical condition? 
Cleanliness? 
Pavement? 
Street lighting? 
C14 
C15 
C16 
C17 
C18 
C19 
 
Distance to destinations? 
Access to public transport? 
Access to open spaces or parks? 
Accessibility for disable person? 
Pedestrian crossing/bridge? 
Attractiveness of visual P.O.I. (buildings, 
monuments, signage, etc.)? 
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C8 
 
C9 
C10 
C11 
C12 
C13 
Greeneries (trees, shrubs, groundcovers, 
etc.)? 
Seating place or rest area? 
Pedestrian warning/guidance signage? 
Safety (from traffic)? 
Security (from crime)? 
Route network or connectivity? 
C20 
C21 
C22 
C23 
C24 
C25 
Quality of noise environment? 
General weather condition in summer? 
General weather condition in winter? 
Activities along the pedestrian area? 
Population/neighborhood density? 
Land-use diversity? 
 
 
At the preparation stage, after the draft of the questionnaire was completed in English, it 
was directly translated to Japanese. There were in total 86 questions in the draft, including the 
questions regarding the respondent’s identities. Then the Japanese version was distributed to the 
other native students within the same laboratory to get their feedbacks regarding the language 
properness, the level of importance, level of difficulty, and other concerns for each question. The 
feedbacks include important suggestions such as: 
a. It was considered impolite for Japanese to ask directly about the personal income since this is 
very private information. Therefore author tried the get the information indirectly by asking the 
number of household members. Then author would relate the results with the statistical data of 
average income of Japanese based on household members. 
b. It was also considered impolite for Japanese in regard to the privacy level, to ask directly about 
the latest educational background, the number of people live together, and the transportation 
expenses. Therefore these questions were removed. 
c. There were several questions which were considered less important and difficult to 
understand/response such as the familiarity with the neighborhood, the walking distance per 
single trip, the number of walking trips per day, something/someone to avoid when walking, the 
walking speed, the mood when walking, the physical problem when walking, the passing 
behavior, and the perception about walking safety. These questions were also removed from the 
final version of the questionnaire. 
As written above, some of the questions were removed based on the evaluation from the 
feedbacks. And also the order of the questions within each part was re-arranged based on the 
feedbacks regarding the level of importance and the level of difficulty. The questions which were 
considered important and easy to answer were relocated at the beginning while the “not so important 
and difficult to answer questions” were relocated at the end of each part of the questionnaire. At the 
end, a final questionnaire was consisted of 60 questions plus 8 questions related to the respondent’s 
identities. Please refer to Table 14, Table 15, Table 16, and Table 17 for the final categorization of 
the questions. 
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Table 14. Part 1 – Pedestrian Profile 
Question 
Order. 
Nr. Content of Question Response Type Key-attributes 
1 A12 Public transportation usage 5 alternatives Public transportation 
usage 
2 A13 Transport mode to work 5 alternatives Mobility choice 
3 A14 Transport mode to school 5 alternatives Mobility choice 
4 A15 Transport mode to daily market 5 alternatives Mobility choice 
5 A16 Transport mode to public facilities 5 alternatives Mobility choice 
6 A17 Transport mode for recreation 5 alternatives Mobility choice 
7 A10 Car ownership and usage 5 alternatives Mobility choice 
8 A11 Motorbike ownership and usage 5 alternatives Mobility choice 
9 A21 Familiar with the term “Climate Change” 5 alternatives Employment and 
education background 
10 A22 Familiar with the term “Greenhouse Gases 
(GHG) or CO2 Emission” 
5 alternatives Employment and 
education background 
11 A23/24 Familiar with the term “Low Carbon 
Principles or Low Carbon City” 
5 alternatives Employment and 
education background 
12 A5 Type of Living Place 5 alternatives Social cultural capital 
13 A7 Reason choosing Living Place 5 alternatives Social cultural capital 
14 A6 Period of Living 5 alternatives Social cultural capital 
15 A4 Physical Activity 5 alternatives Physical condition 
 
Table 15. Part 2 – Pedestrian Environment 
Question 
Order  
Nr. Content of Question Response Type Key-attributes 
16 C9 Seating place or rest area Scale of 5 Pedestrian facilities 
(hard elements) 
17 C18 Pedestrian crossing/bridge Scale of 5 Traffic safety 
18 C20 Quality of noise environment Scale of 5 Neighborhood livability 
19 C7 Street lighting Scale of 5 Pedestrian facilities 
(hard elements) 
20 C10 Pedestrian warning/guidance signage Scale of 5 Pedestrian facilities 
(hard elements) 
21 C11 Safety (from traffic) Scale of 5 Traffic safety 
22 C12 Security (from crime) Scale of 5 Neighborhood livability 
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23 C16 Access to open spaces or parks Scale of 5 Pedestrian facilities 
(soft elements) 
24 C23 Feeling when walking Scale of 5 Walkability 
25 C3 Width of sidewalk Scale of 5 Pedestrian facilities 
(hard elements) 
26 C4 Walkway physical condition Scale of 5 Pedestrian facilities 
(hard elements) 
27 C8 Greeneries along the sidewalk Scale of 5 Pedestrian facilities 
(soft elements) 
28 C2 Walking comfort Scale of 5 Walkability 
29 C5 Cleanliness Scale of 5 Environmental quality 
30 C15 Access to public transport Scale of 5 Spatial planning 
features 
31 C6 Pavement Scale of 5 Pedestrian facilities 
(hard elements) 
32 C25 Land-use diversity Scale of 5 Spatial planning 
features 
33 C17 Accessibility for disable person Scale of 5 Walkability 
34 C13 Route network or connectivity Scale of 5 Walkability 
35 C19 Attractiveness of visual P.O.I. Scale of 5 Environmental quality 
36 C1 Aesthetic Scale of 5 Environmental quality 
37 C21 General weather condition in summer Scale of 5 Walkability 
38 C22 General weather condition in winter Scale of 5 Walkability 
39 C24 Population/neighborhood density Scale of 5 Neighborhood livability 
40 C14 Distance to destinations Scale of 5 Spatial planning 
features 
 
Table 16. Part 3 – Pedestrian Activity 
Question 
Order 
Nr. Content of Question Response Type Key-attributes 
41 B6 Frequent walking location 5 alternatives Walking habits 
42 B3 Walking duration 5 alternatives Walking intensity 
43 B5 Walking purpose 5 alternatives Walking-related purposes 
44 B19 Accident with bicycle 5 alternatives Transp. modes interaction 
45 B20 Accident with car/motorcycle 5 alternatives Transp. modes interaction 
46 B27 Transports combination 5 alternatives Transp. modes interaction 
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47 B9 Public facilities availability 5 alternatives Walking-related purposes 
48 B13 Walking in daytime 5 alternatives Walking habits 
49 B14 Walking in night time 5 alternatives Walking habits 
50 B1 Walking regularity 5 alternatives Walking intensity 
51 B15 Walking activity when alone 5 alternatives Walking habits 
52 B29 Walking and travel cost 5 alternatives Walking-related purposes 
53 B30 Visual attractors 5 alternatives Walking habits 
54 B26 Cross-walk attitude 5 alternatives Walking habits 
55 B7 Walking route familiarity 5 alternatives Walking intensity 
56 B8 Common walkway description 5 alternatives Walking habits 
57 B11 Favorite walkway part 5 alternatives Walking habits 
58 B12 Reason for choosing walking area 5 alternatives Walking habits 
59 B23 Walking position adjustment 5 alternatives Social interaction 
60 B22 Interaction with other pedestrians 5 alternatives Social interaction 
 
Table 17. Respondent’s identities 
Question 
Order 
Nr. Content of Question Response Type Key-attributes 
i ID1 Employment status 5 alternatives 
and 1 open 
ended option 
Employment and education 
background 
ii ID2 Current address 5 alternatives Social cultural capital 
iii ID3 Place of work/school 5 alternatives Employment and education 
background 
iv ID4 Marriage and household member 5 alternatives Financial income 
v ID5 Age 5 alternatives Age 
vi ID6 Gender 5 alternatives Gender 
vii ID7 Hometown 5 alternatives Social cultural capital 
viii ID8 Nationality 5 alternatives Social cultural capital 
 
 
6.2 Dataset I: The Students 
 
Following the finalization of the questionnaire, author conducted the first experiment to 
assess the questionnaire. The respondents were the first year students of the Department of 
Architecture, the University of Kitakyushu, Japan. The distribution was conducted on April 28th, 
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2015 between 9.15 A.M. until 9.45 A.M. at the CAD Room of the Department of Architecture, the 
University of Kitakyushu.  
61 sets of questionnaire print-out were prepared based on the number of course participant 
and distributed to the students. Author gave brief explanation about the research purposes prior to the 
distribution of the questionnaire. After the designated time finished, only 58 questionnaires were 
returned due to the absence of the students 
 
 
Figure 50. The students were answering the questionnaire 
Source: Author, 2015 
 
6.2.1 Pedestrian Profile 
As for the first part, the questions focused on the Pedestrian Profile preceded by questions 
about the respondent identities. There were several general summaries as described in the following 
paragraphs. Regarding the Age, since the respondents were 1st year university students, thus the age 
represented by mainly 1 group of responses which is between 1 - 20 years old (57 responses). As for 
the Gender comparison, the respondents were divided between 60.3% of male students and 39.7% of 
female students. All of the respondents were single or not (yet) married. Also all respondents was 
Japanese in origin. 
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The students only live either in apartment/mansion (65.5%) or detached house (34.5%) 
(Figure 51). And mostly they live inside of Kitakyushu city (76.4%) or at the surrounding cities inside 
Fukuoka prefecture (23.6%), as seen in Figure 52. Yet only 5.2% of respondents were originally from 
Kitakyushu city. In Kitakyushu city mostly they live in Yahatanishi Ward (59.3%). In fact more than 
half (53.4%) lives in their current address only less than 1 month. Refer to Figures 53-55. 
 
 
Figure 51. Percentage of Type of Living Place 
 
 
Figure 52. Percentage of Current Address 
 
 
Figure 53. Percentage of Hometown 
 
 
Figure 54. Percentage of Address in Kitakyushu 
 
 
Figure 55. Percentage of Living Period 
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For the key-attributes of Mobility Coice, there were 4 scenarios provided such as: to work; 
to school/ university; to daily market; to public facility; and for recreation. From total responses of the 
mobility choice, bicycle (49%) was recorded as the main transport mode, followed by walking 
(15.9%), and public transportation (12.7%). Refer to Figure 56.  
The next response was about the Vehicle Ownership and Usage. In total, 89.6% of the 
students do not own and cannot use the motorized vehicles. Author also found there were 1 student 
who does not want to own and/or use car at all and 7 students who do not want to own and/or use 
motorbike at all. Please see Figure 57.  
 
 
Figure 56. Percentage of Mobility Choice 
 
 
Figure 57. Percentage of Vehicle Ownership and Usage 
 
Despite of the fact that mostly the students practice low carbon urban mobility method i.e. 
cycling, and also walking occassionally, their awareness level about several terminologies of 
environmental problems or issues, such as Climate Change, Greenhouse Gases (GHG) or Carbon 
dioxide (CO2) Emission, and Low Carbon Principles or Low Carbon City, was quite low, as could be 
seen in Figure 58.  
As for the physical condition, author found that more than half were doing the following 
routine such as: every day (6.9%), 1 - 2 times a week (43.1%), or not regular but often (25.9%). Please 
refer to Figure 59. Another finding about the Public Transportation Usage was that only less than half 
used public transportation in daily basis (32.8%). Most of the respondents only used public 
transportation occassionally (51.7%) and even there small percentages or people who did not use at 
all (3.4%). Please refer to Figure 60. 
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Figure 58. Percentage of Environmental Issues Awareness 
 
 
Figure 59. Percentage of Physical Activity 
 
 
Figure 60. Percentage of Public Transportation Usage 
 
6.2.2. Pedestrian Activity  
 From the questions related to the Walking Habits, the respondents mentioned their frequent 
walking location to be mostly in their neighborhood (43.9%) and around university (29.8%). Please 
refer to Figure 61. In regard with the preference of walking period of time (Table 18 and Table 19), it 
was indicated that walking is undesirable in night time. A concern regarding safety from traffic and 
crime was only mentioned on Walking in Night Time. 
 
 
Figure 61. Percentage of Frequent Walking Location 
 
0% 20% 40% 60% 80% 100% 
I know about it and I really do something about it 
I know it but I do not think that it is important 
I do not know about it but I am interested to know 
 
I heard about it before but I do not know the meaning 
I never heard about it 
0% 20% 40% 60% 80% 100% 
Everyday 
1-2 times/week 
Irregular but often 
Others 
0% 20% 40% 60% 80% 100% 
Everyday 
More than 1 per week 
1 a week 
Occasional 
Do not use 
0% 20% 40% 60% 80% 100% 
Around commercial or recreational area 
In my neighborhood (around my house) 
To/from public transport station 
Around school/college/university 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
83 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 6: Data Collection using Questionnaire based on the Framework of PL.AC.E. 
Table 18. Frequency of Walking in Daytime 
  
Frequency  Percent  
Valid  Yes, I like it because it is safe, comfortable, and nice place to walk  15  25.9  
Yes, I like it because it is easy to walk to everywhere  18  31.0  
It is okay, I walk whether I like it or not  20  34.5  
No, I do not like because it is not comfortable (inconvenient weather, bad facility, etc.)  4  6.9  
Total  57  98.3  
Missing  0  1  1.7  
 
Table 19. Frequency of Walking in Night Time 
  
Frequency  Percent  
Valid  Yes, I like it because it is safe, comfortable, and nice place to walk  9  15.5  
Yes, I like it because it is easy to walk to everywhere  17  29.3  
It is okay, I walk whether I like it or not  19  32.8  
No, I do not like because it is not comfortable (inconvenient weather, bad facility, etc.)  5  8.6  
No, I do not like because it is not safe (from traffic and crime)  7  12.1  
Total  57  98.3  
Missing  0  1  1.7  
 
 As for the question regarding the Activity when Walking Alone, “doing conversation by 
phone or using smart-phone” (23.2%) and “looking at the surrounding” (23.2%) were commonly 
selected after the answer of “doing nothing particular or thinking” (39.3%), as seen in Figure 62. 
Mainly the respondents walk from minimum 5 minutes to maximum half an hour per a single walking 
trip of which was divided between 15 minutes to 30 minutes as the most common duration (41.4%) 
followed by between 5 minutes to 15 minutes (36.2%). Please see Figure 63. Nearly half of the 
respondents walk at least 5 days per week (46.6%), as seen in Figure 64. 
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Figure 62. Percentage of Activity when Walking Alone 
 
 
Figure 63. Percentage of Walking Duration 
 
 
Figure 64. Percentage of Walking Regularity/Routine 
 
 Since the respondents were students, nearly half of them mentioned their walking purpose 
was to go to university (44.8%). Most of them walk to reduce their travel cost (60.3%). This was 
related to another finding that more than half of the respondents stated that they can find public 
facilities and/or public station hub within their walking area. Please refer Figures 65 - 67. 
 
 
Figure 65. Percentage of Frequent Walking Purpose 
 
 
Figure 66. Percentage of Relation between Walking and Travel Cost 
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Figure 67. Percentage of Public Facilities Availability 
 
 Furthermore author found that there were conflicts between pedestrian and cyclist although 
the common responses were mainly seldom (37.9%) and sometimes (31%), as seen in Figure 68. In 
term of Transport Modes Combination, walking was often combined either with public transportation 
(41.1%) or with bicycle (35.7%). Please refer to Figure 69. 
 
 
Figure 68. Percentage of Conflict with Bicycle 
 
 
Figure 69. Percentage of Transport Modes Combination 
 
6.2.3. Pedestrian Environment  
 In this part the respondents were asked about their opinion on their walking area in relation 
to different key-attributes and to response within certain scale measurement of 1 to 5 which refers 
from highest to lowest response respectively with the “so-so” response in between. When responding 
to the questions related to tge key-attributes of Spatial Planning Features such as the Land-use 
Diversity and Distance to Destinations, the outcome of “so-so” answer is very high (54.4%). Refer to 
Figure 70 and 71. 
 
 
Figure 70. Percentage of Land-use Diversity 
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Figure 71. Percentage of Distance to Destinantions 
 
 As for the key-attributes of Walkability, the results were as the following. The first queston 
was about Feeling when Walking, which resulted that more than half of the respondents had either 
“good” (43.1%) or “very good” (17.2%). The next question was about Walking Comfort, which 
resulted that more than half of the respondents felt comfortable when walking, consisted of “good” 
(37.9%) and “very good” (19%). But then author found that most of the respondents think that the 
Access to Public Transport was not good, from “so-so” (40.4%), “bad” (19.3%), to “very bad” (1.8%). 
And also 84.4% of the respondents think that the environment is not accessible by a disable person, 
from “so-so” (54.4%) to “inaccessible” (31.6%). However, the respondents think that the Route 
Connectivity was either very good (50%) or good (5.2%). And a part of the respondents do feel 
uncomfortable to walk during summer (16.1%) and winter (14.3%). Please refer to Figure 72 for 
complete result. 
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Figure 72. Feeling when Walking (a); Walking Comfort (b); Access to Public Transport (c); 
Accessible for Disable Person (d); Route Connectivity (e); Walking in Summer (f); and in Winter (g) 
 
 Also another interesting finding was that for the key-attributes of Neighborhood Livability, 
only 49.1% of the respondents really think that the level of security from the crime of their 
neighborhood was good. As for another related question which was the population or neighborhood 
density, the response of “so-so” was resulted the most with 69%. Please refer to Figure 73.  
Then for the Traffic Safety attributes, the respondents confirmed that the pedestrian 
crossings or bridges were mostly available in every intersection regardless of the condition with 44.8% 
in good condition and 13.8% not in good condition. And in general, only 39.7% of respondents think 
that the traffic safety was good and 3.4% thinks that the traffic safety was very good. Please refer to 
Figure 74 and Figure 75.  
 
 
 
Figure 73. Security from Crime (top) and Population/Neighborhood Density (bottom) 
 
 
Figure 74. The percentage of Pedestrian Crossing 
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Figure 75. The percentage of Safety (from Traffic) 
 
 In relation to the Pedestrian Facilities especially the Hard Elements, only 15.5% of 
respondents stated that there were no seating places or rest areas. Only 12.3% of respondents stated 
that there were badly maintained street lightings. Only 1.8% of respondents stated that pedestrian 
warning/guidance signage was invisible. As for the width of the sidewalk, the most responses were 
wide (38.6%) and very wide (14%). Then as for the physical condition of the walkway, the most 
responses were good (38.6%) and very good (15.8%) maintenance. However in contradiction only 
40.4% of respondents stated that the pavement was in good maintenance and in very good 
maintenance, while the rest of respondents stated “so-so” or even bad maintained. Refer to Figure 76.  
 
 
 
 
 
 
 
Figure 76. Seating Place/Rest Area (a), Street Lighting (b), Pedestrian Warning/Guidance Signage (c), 
Width of Sidewalk  (d), Walkway Physical Condition (e), and Pavement (f) 
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As for the attributes of the Soft Elements of the Pedestrian Facilities, author found that only 
59.7% of the respondents were satisfied with the access to open spaces or parks. And also only 56.2% 
of respondents were satisfied with the greeneries along the sidewalk. Please refer to Figure 77 for the 
percentage illustration. 
 
 
Figure 77. Access to Open Spaces/Parks (top) and Greeneries along the Sidewalk (bottom) 
 
 Another finding in relation to the key-attributes of the Environmental Quality was that 
although 46.5% of respondents stated that the Attractiveness of Visual Point of Interests was “good”, 
the rest of respondents stated “so-so” and even the opposite. Only 41.4% of respondents stated that the 
Aesthetic value of the area was good, while the rest of respondents stated “so-so” and even the 
opposite. Furthermore there were only 60.3% of respondents stated that the pedestrian areas were 
clean. Please refer to Figure 78.  
 
 
 
 
Figure 78.Attractiveness of Visual P.O.I. (top), Aesthetic (middle), and Cleanliness (bottom) 
 
 
6.3 Dataset II: The Typical Families 
 
After the distribution of the questionnaire to the students, author tried to collect the 
research dataset from another group of respondents. The typical young nuclear Japanese families 
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were targeted as the respondents which are families generally consisting of working husband/father 
as head of the household, housewife/mother, and children (mostly at early age) living together in one 
household. The reason of choosing these families was because author would argue that essentially 
they could play important role to solve the decreasing population of Japan. Furthermore in these 
families, the children are mainly still within the basic education stage thus their awareness to the 
current global environmental issues is important to be developed. For this the parents have the 
responsibility with supports by the educational institutions within the children development stages. 
As for the above background, the data collection was conducted in collaboration with the 
local kindergarten which is Asakawa Youchien. This kindergarten is located within the ward of 
Yahatanishi, Kitakyushu as the case study area. Prior to the distribution of the questionnaire, the 
headmaster was contacted in order to get approval and permission. The questionnaire was agreed to 
be distributed to the parents of the kindergarten pupils of the last (third) grade. The teachers were 
explained about the questionnaire and 200 sets of the questionnaire were distributed through the 
children. The distribution was conducted on May 25
th
, 2015 on each class of the third graders. The 
deadline of a week later was set up and post paid registered return envelopes were provided. After 
the deadline, 43.5% (89 sets) of the questionnaire were returned. 
 
6.3.1 Pedestrian Profile 
Although it was not instructed during the distribution of the questionnaire, it was found 
that the responses were written by the housewife of which accounted for 71.6% of the employment 
status. Mostly they live currently in Yahatanishi (65.9%) and the neighboring ward, Wakamatsu 
(33%). Their work places were also located mostly inside Kitakyushu (90.3%). Another interesting 
finding was that despite of the common knowledge of small Japanese families with only 2 children, 
it was acknowledged from the result that the respondents were mostly families with more than 2 
children (84.3%). Regarding the age, the respondents were mostly between 21 – 40 years old 
(79.5%) and as mentioned earlier they were mostly the mothers or female respondents (89.9%). 
Lastly it was identified that only relatively small parts of the respondents (22.1%) were originally 
from Kitakyushu. Please refer to Figure 79 - 85. 
 
 
Figure 79. Percentage of Employment Status 
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Figure 80. Percentage of Current Address 
 
 
Figure 81. Percentage of Place of Work/School 
 
 
Figure 82. Percentage of Marriage Status 
 
 
Figure 83. Percentage of Age 
 
 
Figure 84. Percentage of Gender 
 
 
Figure 85. Percentage of Hometown 
 
From the responses of the pedestrian profile firstly it was concluded that the respondents 
hardly use public transportation. 62.5% of the respondents only use the public transportation 
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public facility; and for recreation. From total responses, car/motorcycle was recorded as the main 
transport mode for all scenarios described as follow: when going to work 87.2% of the respondents 
use car/motorcycle; when going to school/university 66.7% uses it; when going to daily market 94% 
uses it; when going to public facilities 89.4% uses it; and when going for recreation almost all the 
respondents (97%) uses car/motorcycle. Unfortunately it was seen that although walking was mostly 
mentioned in all scenarios except for recreation, it was only in very small percentages. The other low 
carbon urban mobility mode, cycling, was even worser because it was only mentioned in a small 
percentage in the scnenario of going to public facilities. From this we can see that there is a big 
depedency to private vehicle in the form of car or motorcyle. Please see Figure 86 and Figure 87. 
 
 
Figure 86. Percentage of Public Transportation Usage 
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(e) 
Figure 87. Percentage of Transport Mode (a) to Work; (b) to School/University; (c) to Daily Market; 
(d) Public Facilties; and (e) for Recreation 
 
The next response was about the ownership and usage of motorized vehicles such as car 
and motorbike. There were 76.1% of the respondents own and use car everyday. However on the 
other hand, motorbike was not as popular as car because there were 72.7% of the repondents stating 
that they do not want to own and to use motorcycle. Please see Figure 88.  
 
(a) 
 
(b) 
Figure 88. Percentage of (a) Car Ownership and Usage; and (b) Motorbike Ownership and Usage 
 
The respodent’s preference toward the mobility choice above was reflected also on their 
awareness level about several terminologies of environmental issues, such as Climate Change, 
Greenhouse Gases (GHG) or CO2 Emission, and Low Carbon Principles or Low Carbon City, was 
very low, as in Figure 89 - 91. Especially toward the term “Low Carbon Principles or Low Carbon 
City”, most of the respondents (69.7%) even stated that they never heard about it.  
As for the type of living place, the responses were the opposite from the students since the 
families mostly live in detached houses (69.7%). And safety factor (50.6) was the main reason for 
choosing the living place, while walkability (5.9%) and distance to public transport (8.2%) were the 
bottom two. Mostly the repondents already live in the current address more than 1 year and even 
34.8% was more than 5 years. However in regard with their physiscal activity, the responses were 
ranging quite evenly from 1-2 times a week to very seldom. Please refer Figure 92 – 95. 
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Figure 89. Percentage of familiarity with the term “Climate Change” 
 
 
Figure 90. Percentage of familiarity with the term “Greenhouse Gases (GHG) or CO
2
 Emission” 
 
 
Figure 91. Percentage of familiarity with the term “Low Carbon Principles or Low Carbon City” 
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Figure 93. Percentage of Reason for Choosing Living Place 
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Figure 94. Percentage of Period of Living 
 
 
Figure 95. Percentage of Physical Activity 
 
6.3.2 Pedestrian Activity 
From the questions related to the walking habits, the respondents mentioned their frequent 
walking location to be mostly in their neighborhood (71.4%) and around commercial or recreational 
area (22.6%). Please refer to Figure 96. Mainly the respondents walk from minimum 5 minutes to 
maximum 30 minutes per a single walking trip of which the walk between 5 minutes to 15 minutes 
was the most common duration (37.5%) followed by between 15 minutes to 30 minutes (30.7%). 
Refer to Figure 97. 
 
 
Figure 96. Percentage of Frequent Walking Location 
 
 
Figure 97. Percentage of Walking Duration 
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between pedestrian and cyclist although the common responses were ranging from almost never 
(12.5% to sometimes (39.8%). The same situation occurred on the responses to question about 
conflicts with car/motorbike yet with lesser percentage confirming the conflicts. In term of transport 
modes combination, walking was often combined mainly with private car (50%) or standalone 
(33.8%). This finding will be interesting when we compare it with the finding of which actually 
stated that they could find bus stop or train station and all types of public facilities (34.9%) or at least 
one type (33.7%) in the surrounding of their neighborhood within their walking area. For complete 
result of these findings, please refer Figures 98 - 88. 
 
 
Figure 98. Percentage of Walking Purpose 
 
 
Figure 99. Percentage of Accident with Bicycle 
 
 
Figure 100. Percentage of Accident with Car/Motorbike 
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Figure 102. Percentage of Public Facilities Availability 
 
In regard with the preference of walking period of time, it was indicated that walking is 
undesirable in night time, as seen on Figure 103 and 104. A concern regarding safety from traffic and 
crime was only mentioned on walking in night time with large percentage (43.8%). Mostly the 
respondents walk occasionally (34.8%), as seen in Figure 105. As for the activity when walking alone, 
“looking at the surrounding” (65.2%) and “doing nothing particular or thinking” (29.2%) were 
commonly selected, as seen in Figure 106. Moreover most of them walk to reduce their travel cost 
(46.4%) as seen Figure 107.  
 
 
Figure 103. Percentage of Walking in Daytime 
 
 
Figure 104. Percentage of Walking in Night Time 
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Figure 106. Percentage of Walking Activity when Alone 
 
 
Figure 107. Percentage of Relation between Walking and Travel Cost 
 
 Mostly the respondents were attracted visually either toward cars and motorbiks on the 
road (33.3%) or the greeneries (29.9%), as seen in Figure 108. Figure 109 showed that almost all of 
them followed the sign when crossing (62.5%) and only few ignored it when no traffic or late night 
(19.3%). The respondents also were familiar with several walking routes and took them alternately 
(54.5%), as seen in Figure 110. And for the common walkway types, there were 3 types being mostly 
mentioned by the respondents which were sidewalk with greeneries (33.3%), narrow sidewalk with 
width less than 1.5m (24.1%), and along the roadside with only marked by colour or line (20.7%). 
Please refer to Figure 111. 
 
 
Figure 108. Percentage of Visual Attractors 
 
 
Figure 109. Percentage of Cross-walk Attitude 
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Figure 110. Percentage of Walking Route Familiarity 
 
 
Figure 111. Percentage of Common Walkway Description 
 
There were no main preferences of the part of walkway but almost no one (1.1%) stated 
that they want to walk on the near side of the vehicle road of which obviously was for the safety 
reason. The reason for choosing the walking area were either nothing particular (38.2%) or 
influenced by whether the area is less or more crowded by other pedestrian (33.7%). More than half 
of the respondents (56.8%) also stated that they pay attention only to the other pedestrian that walk 
into their direction and then adjust their walking position according to it. And since their walking 
area is mostly within their neighborhood, they do interact with others, especially friends and 
neighbors (44.7%). Please refer Figure 112 - 115. 
 
 
Figure 112. Percentage of Favorite Part of the Walkway 
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Figure 114. Percentage of Walking Position Adjustment 
 
 
Figure 115. Percentage of Interaction with Other Pedestrians 
 
6.3.3. Pedestrian Environment 
 In this part the respondents were asked about their opinion on their walking area in relation 
to different key-attributes and to response within certain scale measurement of 1 to 5 which refers 
from highest to lowest response respectively with the “so-so” response in between. Only 13.5% of 
respondents stated that seating places or rest areas were available in good condition in many places. 
Then the respondents confirmed that the pedestrian crossings or bridges were mostly available in 
every intersection regardless of the condition with 38.2% in good condition and 11.2% not in good 
condition. As for the noise environment, 41.6% of the respondents were not convinced and only 
stated “so-so”. Even 13.5% said it is bad. Please refer Figure 116 – 118. 
 
 
Figure 116. Percentage of Seating Place or Rest Area 
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Figure 118. Percentage of Quality of Noise Environment 
 
 Only 18% of respondents stated that there were badly maintained street lightings while 
34.8% stated that they were in good condition and even very good (6.7%). Only 10.1% of 
respondents stated that pedestrian warning/guidance signage was invisible. However 48.3% were not 
convinced either by responding “so-so”. And in general, only 20.2% of respondents think that the 
traffic safety was good and 2.2% thinks that the traffic safety was very good. Again, mostly (53.9%) 
were not convinced by responding “so-so”. Also another interesting finding was that 29.2% of the 
respondents really think that the level of security from the crime of their neighborhood was good and 
even 56.3% stated it is very good. Please see Figure 119 – 122. 
 
 
Figure 119. Percentage of Street Lighting 
 
 
Figure 120. Percentage of Pedestrian Warning/Guidance Signage 
 
 
Figure 121. Percentage of Safety (from Traffic) 
 
 
Figure 122. Percentage of Security (from Crime) 
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Author found that only less than half of the respondents were satisfied with the access to 
open spaces or parks by responding very good (12.5%) and good (31.8), while 44.3% were 
responding “so-so”. For the question regarding “feeling when walking”, the respondents stated that 
they had either “good” (28.1%) or “very good” (13.5%) and 40.4% stated “so-so”. As for the width of 
the sidewalk, the most responses were wide (20.5%) and very wide (11.4%). Again the “so-so” 
responses were the highest at 39.8%. Then as for the physical condition of the walkway, the most 
responses were “so-so” (41.6%) and followed by good (28.1%) maintenance. And also in total only 
50.6% of respondents were satisfied with either a lot of greeneries or many greeneries along the 
sidewalk. Please refer to Figure 123 – 127. 
 
 
Figure 123. Percentage of Access to Open Spaces or Parks 
 
 
Figure 124. Percentage of Feeling when Walking 
 
 
Figure 125. Percentage of Width of Sidewalk 
 
 
Figure 126. Percentage of Walkway Physical Condition 
 
 
Figure 127. Percentage of Greeneries along the Sidewalk 
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Only less than half of the respondents felt comfortable when walking, consisted of “good” 
(33.7%) and “very good” (12.4%) compared to 46.1% said “so-so”. Furthermore there were only 
44.9% of respondents stated that the pedestrian areas were clean and 42.7% said “so-so”. Then author 
found that most of the respondents think that the access to public transport was not good, from “so-so” 
(28.1%), “bad” (29.2%), to “very bad” (12.4%). 34.1% of respondents stated that the pavement was in 
good maintenance, while half of respondents stated “so-so”. See Figure 128 - 131.  
 
 
Figure 128. Percentage of Walking Comfort 
 
 
Figure 129. Percentage of Cleanliness 
 
 
Figure 130. Percentage of Access to Public Transport 
 
 
Figure 131. Percentage of Pavement 
 
When responding to the key-attributes of spatial planning features such as the land-use 
diversity and distance to destinations, the outcome of “so-so” answer is very high (54.5%) followed by 
high diversity by 23.9% which was quite far behind. And also 90.6% of the respondents were not 
convinced that the environment is accessible by a disable person, seeing from the responses of “so-so” 
(37.6%), “inaccessible” (42.4%), and “very inaccessible” (10.6%). However, the respondents think 
that the route connectivity was either very good (10.1%), good (39.3%) or so-so (44.9%). Another 
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finding in relation to the key-attributes of the environmental quality was that although 36% of 
respondents stated that the attractiveness of visual point of interests was good, 55.1% of respondents 
stated “so-so” and even the opposite at 6.7%. Please see Figure 132 – 135. 
 
 
Figure 132. Percentage of Land-use Diversity 
 
 
Figure 133. Percentage of Accessibility for Disable Person 
 
 
Figure 134. Percentage of Route Network or Connectivity 
 
 
Figure 135. Percentage of Attractiveness of Visual Point of Interests 
 
Only 25.8% of respondents stated that the aesthetic value of the area was good, while the 
rest of respondents stated “so-so” (51.7%), bad (18%), and even very bad (1.1%). And a part of the 
respondents do feel uncomfortable (34.8%) and very uncomfortable (10.1%) to walk during summer. 
And in winter the condition goes better since only 20.2% feel uncomfortable and 2.2% feel very 
uncomfortable to walk. As for the population or neighborhood density, the response of “so-so” was 
resulted the most with 61.8%. Lastly as for the distance to destinations, 60.9% of the respondents 
stated “so-so” leaving other responses far behind. Please refer to Figure 136 - 140 for complete result. 
 
 
Figure 136. Percentage of Aesthetic 
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Figure 137. Percentage of General Weather Condition in Summer 
 
 
Figure 138. Percentage of General Weather Condition in Winter 
 
 
Figure 139. Percentage of Population/Neighborhood Density 
 
 
Figure 140. Percentage of Distance to Destinations 
 
 
6.4 Dataset III: The Urban Commuters 
 
To complement and create variation of inputs to the datasets, the questionnaire was also 
distributed to the last group which is labeled as The Urban Commuter. This group consisted of 
different types of respondents of which based on direct observation are often found to be walking in 
the case study area. They were the elderly or senior aged people, the joggers or people who walk 
with their pet (dog), and then the public transport users. There were 2 methods of distribution, firstly 
by distributing to their mailboxes and secondly by on-street distribution. For type A, the senior aged 
people, self-administered questionnaire sets with return envelope were distributed into the 
respondent’s mailboxes in a residential area located at Kifunedai and Honjohigashi, in Yahatanishi. 
Meanwhile for type B and type C, the joggers and the people on street, the questionnaires were 
distributed the questionnaire first hand or directly along the jogging track in Hibikino and along the 
sidewalk at Gakuen Odori towards the Orio Station. The respondents were given one week to answer 
and return the questionnaire by post. The deadline was June, 15
th
 2015. In total there were 120 sets 
of questionnaire distributed and 43 sets were returned.  
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6.4.1 Pedestrian Profile 
It was found that the responses were written by the housewife of which accounted for 
29.3% of the employment status, followed by regular employees (24.4%). Mostly they live currently 
inside Kitakyushu city (97.7%) or more precisely in Yahatanishi (95.2%). Their work places were 
also located mostly inside Kitakyushu (90%) yet this represented only 20 respondents. The 
respondents were mostly families with 2 children (45%) and more than 2 children (32.5%). The 
respondents were mostly between 41 – 60 years old (41.9%) and between 61 – 80 years old (46.5%). 
And they were mostly male respondents (54.8%). Mostly the respondents were either originally from 
Kitakyushu (40.5%) or at least from Fukuoka prefecture (35.7%). Please refer to Figure 141 - 148. 
 
 
Figure 141. Percentage of Employment Status 
 
 
Figure 142. Percentage of Current Address 
 
 
Figure 143. Percentage of Current Address (Ward) 
 
 
Figure 144. Percentage of Place of Work/School 
 
 
Figure 145. Percentage of Marriage Status 
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Figure 146. Percentage of Age 
 
 
Figure 147. Percentage of Gender 
 
 
Figure 148. Percentage of Hometown 
 
From the responses of the pedestrian profile it was concluded that still most of the 
respondents (62.8%) only use public transportation occasionnally. But the percentage of people who 
use it everyday increased to 16.3% compared to the typical families. For the key-attributes of 
mobility choice, car/motorcycle was no longer recorded as the main transport mode for all scenarios 
described as follow: when going to work 36.4% of the respondents use combination of transport 
modes and 31.8% are in fact walking (yet this result only represents half of the respondents); when 
going to school/university 40% uses car/motorbike and 40% uses combination (this result only 
represent 5 respondents); when going to daily market 58.1% uses car/motorbike and 30.2% walking; 
when going to public facilities 65.1% uses car/motorbike and 23.3% walking; and lastly when going 
for recreation most of the respondents (68.3%) uses car/motorcycle followed by combination 
(17.1%) and public transportation (14.6%). From this we can see that there is still a depedency to 
private vehicle although other transport modes are also being utlized. Please see Figure 149 and 150. 
 
 
Figure 149. Percentage of Public Transportation Usage 
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(a) 
 
(b) 
 
(c) 
 
(d) 
 
(e) 
 
Figure 150. Percentage of Transport Mode (a) to Work; (b) to School/University; (c) to Daily Market; 
(d) Public Facilties; and (e) for Recreation 
 
The next response was about the ownership and usage of motorized vehicles such as car 
and motorbike. There were only 39% of the respondents own and use car everyday. And surprisingly 
14.6% of the respondents stated that they do not want to own and use. However on the other hand, 
motorbike was still not as popular as car because there were 68.6% of the repondents stating that 
they do not want to own and to use motorbike. It was also seen that motorbikes were only used as 
alternative to cars since nobody used it daily. Please see Figure 151. 
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Car/Motorbike 
Public Transportation 
Bicycle 
Walking 
Combination 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Car/Motorbike 
Public Transportation 
Bicycle 
Walking 
Combination 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Car/Motorbike 
Public Transportation 
Bicycle 
Walking 
Combination 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Car/Motorbike 
Public Transportation 
Bicycle 
Walking 
Combination 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Car/Motorbike 
Public Transportation 
Bicycle 
Walking 
Combination 
  
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
109 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 6: Data Collection using Questionnaire based on the Framework of PL.AC.E. 
 
(a) 
 
(b) 
Figure 151. Percentage of (a) Car Ownership and Usage; and (b) Motorbike Ownership and Usage 
 
The respodent’s preference toward the mobility choice above was reflected also on their 
awareness level about several terminologies of environmental issues, such as Climate Change, 
Greenhouse Gases (GHG) or CO2 Emission, and Low Carbon Principles or Low Carbon City, was 
very low, as in Figure 152 - 154. Especially toward the term “Low Carbon Principles or Low Carbon 
City”, most of the respondents (39.5%) even stated that they never heard about it.  
 
 
Figure 152. Percentage of familiarity with the term “Climate Change” 
 
 
Figure 153. Percentage of familiarity with the term “Greenhouse Gases (GHG) or CO2 Emission” 
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Figure 154. Percentage of familiarity with the term “Low Carbon Principles or Low Carbon City” 
 
As for the type of living place, the responses were the opposite from the students since the 
families mostly live in detached houses (86%). And the availability of public transport facility 
(31.6%) and safety factor (28.9%) were the main reason for choosing the living place. 93% of the 
repondents already live in the current address for more than 5 year. However in regard with their 
physical activity, 35% of the respondents do it everyday. Please refer Figure 155 – 158. 
 
 
Figure 155. Percentage of Living Place 
 
 
Figure 156. Percentage of Reason for Choosing Living Place 
 
 
Figure 157. Percentage of Period of Living 
 
 
Figure 158. Percentage of Physical Activity 
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6.4.2 Pedestrian Activity 
From the questions related to the walking habits, the respondents mentioned their frequent 
walking location to be mostly in their neighborhood (75%). Mainly the respondents walk from 
minimum 30 minutes to maximum 1 hour per a single walking trip (51.2%) followed by between 15 
minutes to 30 minutes (25.6%). More than half (52.4%) mentioned that their walking purpose was to 
go to visit friends and relatives or for recreation or exercise. Refer to Figure 159 - 161. 
 
 
Figure 159. Percentage of Frequent Walking Location 
 
 
Figure 160. Percentage of Walking Duration 
 
 
Figure 161. Percentage of Walking Purpose 
 
Furthermore author found that there were indeed conflicts between pedestrian and cyclist 
although the common responses were ranging from seldom (33.3%), sometimes (39.3%), to often 
(21.4%). The same situation occurred on the responses to question about conflicts with 
car/motorbike yet with lesser percentage confirming the conflicts. Interestingly in term of transport 
modes combination, for these resspondentss walking was often combined mainly with public 
transportation (57.9%). This finding was spot on when we compare with the folowing result that 
actually the respondents stated that they could find bus stop or train station and all types of public 
facilities (35.7%) or at least one type (40.5%) in the surrounding of their neighborhood within their 
walking area. For complete result of these findings, please refer Figures 162 - 165. 
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Figure 162. Percentage of Accident with Bicycle 
 
 
Figure 163. Percentage of Accident with Car/Motorbike 
 
 
Figure 164. Percentage of Other Transports Combination with Walking 
 
 
Figure 165. Percentage of Public Facilities Availability 
 
In regard with the preference of walking period of time, it was indicated that walking is 
more undesirable in night time, as seen on Figure 166 and 167. This was shown from the finding that 
concerns regarding safety from traffic and crime was only mentioned on walking in night time with 
large percentage (34.9%). Mostly the respondents walk daily or at least 5 days a week (69%), as seen 
in Figure 168. As for the question regarding the activity when walking alone, “looking at the 
surrounding” (62.8%) and “doing nothing particular or thinking” (25.6%) were commonly selected, as 
seen in Figure 169. In regard with relation between walking and travel cost, the responses were 
divided between one statement that they walk although they can afford higher travel cost (50%) 
which means that there are no relation between walking and travel cost and to another statement that 
indeed they walk to reduce their travel cost (41.7%). Please refer to Figure 170.  
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Figure 166. Percentage of Walking in Daytime 
 
 
Figure 167. Percentage of Walking in Night Time 
 
 
Figure 168. Percentage of Walking Regularity/Routine 
 
 
Figure 169. Percentage of Walking Activity when Alone 
 
 
Figure 170. Percentage of Relation between Walking and Travel Cost 
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 Many visual attractors such as cars/motorbikes (32.6%), other pedestrian (27.9%), 
buildings (14%), greeneries (25.6%), etc., equally attracted the respondents when they walk. Most of 
the respondents (58.1%) look and follow the sign when crossing the road. Most respondents (39%) 
were familiar with several walking routes in a way that they take several routes alternately. However 
more than half of the respondents regularly take only one route. Common walkway description was 
mainly divided into two types, roadside (42.5%) and sidewalk with greeneries (45%). Also there 
were no main preferences of the part of walkway yet far side of the road for vehicles got the most 
responses (35.7%). The reason for choosing the walking area were either influenced by whether the 
area is less or more crowded (25%), nothing particular (22.5%) or always right or always left 
(22.5%). More than half of the respondents (57.1%) also stated that they pay attention only to the 
other pedestrian that walk into their direction and adjust their walking position according to it. And 
since their walking area is mostly within their neighborhood, they do interact with others, especially 
walk-mate (31.7&) and acquaintances (29.3%). Please refer Figure 171 - 178. 
 
 
Figure 171. Percentage of Visual Attractors 
 
 
Figure 172. Percentage of Cross-walk Attitude 
 
 
Figure 173. Percentage of Walking Route Familiarity 
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Cars and motorbikes on the road 
The other pedestrian and cyclist 
Buildings (house, apartment, bridge, station, 
billboard, etc.) 
Greeneries (tree, flower, lawn, shrub, ground 
cpver, etc.) 
The pedestrian area (pavement, signage, 
seating, street lighting, street furniture, etc.) 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
I look for sign and always follow 
I look for sign but sometimes ignore 
when no traffic or late night 
I look for sign but sometimes ignore 
when in hurry 
I don't wait for sign and walk when 
there is no traffic 
I don't wait for neither sign nor 
traffic and directly cross 
0% 20% 40% 60% 80% 100% 
I know the area so well so I take different routes almost 
everyday 
I know several routes and I take them all alternately 
I know another route but I seldom walk through it 
I know only my regular route but occasionally I stop in some 
places in between 
I know only my regular route and I do not stop in between 
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Figure 174. Percentage of Common Walkway Description 
 
 
Figure 175. Percentage of Favorite Part of the Walkway 
 
 
Figure 176. Percentage of Choosing Walking Area 
 
 
Figure 177. Percentage of Walking Position Adjustment 
 
 
Figure 178. Percentage of Interaction with Other Pedestrians 
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
I walk on the roadside (no barrier/sign) 
I walk along roadside (only divided by 
colour/line mark) 
I walk on narrow sidewalk (<1.5m) 
I walk on sidewalk with no greeneries 
I walk on sidewalk with greeneries 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Irregular or no order/preference 
Near side of the road for 
vehicles 
Along the middle part of the 
pedestrian area 
Far side of the road for vehicles 
Near to the greeneries 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Nothing particular 
Influenced by others (less or 
more crowded) 
Based on location of destination 
Depend on the shortest route 
Always right or always left side 
0% 20% 40% 60% 80% 100% 
I do not pay attention to other people when walking 
I sometimes pay attention to other people that walking into my 
direction but I do not change my position if I do not have to 
I pay attention only to people that walk into my direction but I 
do not change my position if I do not have to 
I pay attention only to people that walk into my direction and 
adjust my position accordingly 
I pay attention to all other people when walking and adjust my 
position accordingly 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
I never talk to people when walking 
I only talk to my walk-mate 
I sometimes greet acquaintances 
I chat a bit with friends and neighbors 
that I meet 
I often stop and make conversation 
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6.4.3 Pedestrian Environment 
In this part the respondents were asked about their opinion on their walking area in relation 
to different key-attributes and to response within certain scale measurement of 1 to 5 which refers 
from highest to lowest response respectively with the “so-so” response in between. 30.2% of 
respondents stated that seating places or rest areas were available only in few places. Then the 
respondents confirmed that the pedestrian crossings or bridges were mostly available in every 
intersection regardless of the condition with 46.5% in good condition and 11.6% not in good condition. 
As for the noise environment, 46.5% of the respondents were not convinced and only stated “so-so”. 
But 32% said it is already good. Please refer Figure 179 – 181. 
 
 
Figure 179. Percentage of Seating Place or Rest Area 
 
 
Figure 180. Percentage of Pedestrian Crossing Bridge 
 
 
Figure 181. Percentage of Quality of Noise Environment 
 
Only 9.3% of respondents stated that there were badly maintained street lightings while 
44.2% stated that they were in good condition and even very good (11.6%). 44.2% of respondents 
stated that pedestrian warning/guidance signage was already visible. However another 44.2% were 
not convinced and responding “so-so”. And in general, 33.3% of respondents think that the traffic 
safety was good and 4.8% thinks that the traffic safety was very good. Again, mostly (42.9%) were 
not convinced and responding “so-so”. Also another interesting finding was that 30.2% of the 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Available in good condition 
in many places 
Available but not in a good 
condition 
So-so 
Available only in few places 
Unavailable 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Available in good condition 
in every intersections 
Available but not in a good 
condition 
So-so 
Available only in few places 
Unavailable 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Very good Good 
So-so Bad 
Very bad 
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respondents really think that the level of security from the crime of their neighborhood was good 
while 58.1% said it is so-so. Please see Figure 182 – 185. 
 
 
Figure 182. Percentage of Street Lighting 
 
 
Figure 183. Percentage of Pedestrian Warning/Guidance Signage 
 
 
Figure 184. Percentage of Safety (from Traffic) 
 
 
Figure 185. Percentage of Security (from Crime) 
 
Author found that slightly more than half of the respondents were satisfied with the access 
to open spaces or parks by responding very good (14%) and good (48.8%), while only 23.3% were 
responding “so-so”. For the question regarding “feeling when walking”, the respondents stated that 
they had either “good” feeling when walking (32.6%) or stated “so-so” (32,6%). As for the width of 
the sidewalk, the most responses were “so-so” (48.8%) and “wide” (23.3%). Then as for the physical 
condition of the walkway, the most responses were “good maintenance” (34.9%) then “so-so” 
(32.6%) and followed by bad maintenance (23.3%). And also in total only 46.5% of respondents were 
satisfied with many greeneries along the sidewalk. Again “so-so” answer (32.6%) was counted 
second after the answer of “many greeneries”. Please refer to Figure 186 – 190. 
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Figure 186. Percentage of Access to Open Spaces or Parks 
 
 
Figure 187. Percentage of Feeling when Walking 
 
 
Figure 188. Percentage of Width of Sidewalk 
 
 
Figure 189. Percentage of Walkway Physical Condition 
 
 
Figure 190. Percentage of Greeneries along the Sidewalk 
 
Only less than 25.6% of the respondents felt comfortable when walking compared to 55.8% 
said “so-so”. Furthermore there were only 25.6% of respondents stated that the pedestrian areas were 
clean and 55.8% said “so-so”. Then author found that most of the respondents think that the access to 
public transport was already good (55.8%). 51.2% of respondents stated that the pavement was in 
good maintenance. See Figure 191 - 194. 
 
 
Figure 191. Percentage of Walking Comfort 
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Figure 192. Percentage of Cleanliness 
 
 
Figure 193. Percentage of Access to Public Transport 
 
 
Figure 194. Percentage of Pavement 
 
When responding to the land-use diversity, the outcome of “so-so” answer is very high 
(51.2%) followed by high diversity by 27.9%. And also 90.6% of the respondents were not convinced 
that the environment is accessible by a disable person, seeing from the responses of “so-so” (52.4%) 
and “inaccessible” (38.1%). However, the respondents think that the route connectivity was either 
good (48.8%) or so-so (39.5%). Another finding was that 54.8% of respondents stated that the 
attractiveness of visual point of interests was good. See Figure 195 – 198. 
 
 
Figure 195. Percentage of Land-use Diversity 
 
 
Figure 196. Percentage of Accessibility for Disable Person 
 
 
Figure 197. Percentage of Route Network or Connectivity 
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Figure 198. Percentage of Attractiveness of Visual Point of Interests 
 
Only 26.2% of respondents stated that the aesthetic value of the area was good, while the 
rest of respondents stated “so-so” (50%) and bad (21.4%). And a part of the respondents do feel 
uncomfortable (25.6%) and so-so (46.5%) to walk during summer. And in winter the condition goes 
better since only 14% feel uncomfortable and 55.8% feel so-so. As for the population or 
neighborhood density, the response of “so-so” was resulted the most with 58.1%. Lastly as for the 
distance to destinations, 51.2% of the respondents stated “so-so” and 34.15 stated near. Please refer 
to Figure 199 - 203 for complete result. 
 
 
Figure 199. Percentage of Aesthetic 
 
 
Figure 200. Percentage of General Weather Condition in Summer 
 
 
Figure 201. Percentage of General Weather Condition in Winter 
 
 
Figure 202. Percentage of Population/Neighborhood Density 
 
 
Figure 203. Percentage of Distance to Destinations 
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6.5 Method for Data Analysis 
 
In order to comprehend and discuss the result of the data collection, series of statistical 
analysis were conducted using the SPSS (Statistical Package for Social Sciences) software version 
17. After inputting the responses, author started the first stage of data analyzing by conducting a 
descriptive statistical analysis using frequency procedure. The purpose was to identify the propensity 
of each key-attribute in order to understand the characteristic of research subject. Furthermore to get 
better understanding of the responses, author conducted the second stage of data analysis using 
bivariate analysis on the SPSS software. The purpose of this stage was to elaborate the relationship 
between the key-attributes within each key-element in order to find unique phenomena related to 
walking. This was done by looking at pairs of factors of key-attributes on how they interact or are 
different. The pairs were arranged by selecting one attribute factor of one key-element and another 
attribute factor of another key-element. Therefore there were 3 groups of analysis: Pedestrian Profile 
paired with Pedestrian Environment, Pedestrian Profile paired with Pedestrian Activity, and 
Pedestrian Environment paired with Pedestrian Activity.  
The first stage of data analysis would be elaborated on the first sub-chapter of the’ 
following chapter. This sub-chapter elaborated the total propensity of each key-element: Pedestrian 
Profile, Pedestrian Activity, and Pedestrian Environment based on the frequency of the responses. 
There were various responses for each key-attribute within each key-element and also were different 
from one to another. Therefore author tried to read them one by one and made interpretation to 
define the total propensity. And the second stage of data analysis would be elaborated and discussed 
thoroughly on the second sub-chapter also in the next chapter. 
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Chapter 7 
Comprehending the PL.AC.E for Walking 
 
 
7.1 Propensity Reading  
  
The answers which had the highest percentage for each question in each dataset were 
summarized into 3 tables based on each key-element. By examining these tables, the propensity of 
each key-attribute for each dataset was assessed. The answer reaching a percentage of 50% or higher 
was considered to likely represent a trend or propensity since it showed the homogenous of the 
answer, marked in green in the table. Yet the answer with a percentage lower than 50% was 
considered to fairly represent a trend or propensity since it showed more various answers, marked 
yellow in the table. However for this assumption, the number of missing responses could not be over 
5% for each question. 
 For the key-attributes of Pedestrian Profile, most of the answers showed the propensity of 
each dataset since the dataset was representing a group of people such as students and parents 
(mostly the mothers). Only Dataset 3 had rather slightly more answers with a percentage lower than 
50% since it was more random group compared to the other two. The propensity of the key-element 
of Pedestrian Profile, as seen in Table 20, could be elaborated as the following: 
a. Mobility choice 
- From Dataset I, it can be concluded that mostly the respondents used bicycle as the main 
transport mode except for going to school or daily market. And mostly the respondents did 
not own and cannot use any kind motorized vehicles as well. 
- From Dataset II, it can be concluded that mostly the respondents use private vehicle mainly 
car as the main transport mode for all trips. And most of them also own and use car every 
day. The opposite goes to motorbike since most of them do not want to own and use it. 
- From Dataset III, it can be concluded that mostly the respondents use private vehicle 
mainly car as the main transport mode specifically for going to daily market, public 
facilities, and for recreation. As for the trip to work and school, the propensity was rather 
low since the employment status was mixed. Therefore many missing responses for these 
two questions. Furthermore most respondents own and use car every day although with the 
percentage was lower than 50%. However most of the respondents do not want to own and 
use motorbike. 
b. Public transportation usage 
- For the public transportation usage, all 3 datasets indicated similar propensity which was 
stated that they only use public transportation occasionally which is less than once a week. 
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c. Employment and education background 
- As for the employment status, Dataset I represents the students, Dataset II represents the 
housewives, and Dataset III represents rather mixed profiles although housewives were 
counted slightly the most. All 3 datasets represent profile of people who are/were studying 
and/or working in the city of Kitakyushu. However the reputation of Kitakyushu as an 
environmentally-friendly city wasn’t reflected on the responses from all 3 datasets as it 
could be seen that their level of knowledge towards environmental terms were very low 
especially about Low Carbon Principles or Low Carbon City. 
d. Social cultural capital 
- All 3 datasets represent profile of people who lives in Kitakyushu city currently especially 
in the case study area which is Yahatanishi. However only Dataset 3 slightly representing 
people who were originally from Kitakyushu.  
- Dataset II and III represent people living in the detached houses, while Dataset I represent 
people living in apartments.  
- The reasons of choosing living area were rather various. Dataset I slightly represents the 
reason of location of work or school while Dataset II represents the reason of safe 
neighborhood. Dataset III slightly represents people who are concern about the public 
transport facilities. 
- As for the living period, only Dataset 3 representing the long-term residence. 
e. Financial income 
- As for the financial income, based on their marriage statuses, only Dataset 3 representing 
the people with financial stability compared to the other datasets since they can afford 
living with more than 2 children. 
f. Gender 
- Dataset I and III slightly represent the male, while Dataset II mostly represents the female. 
g. Age 
- Dataset I and II represent the younger (40 years old or less) while Dataset III represents the 
older (more than 40 years old).  
h. Physical condition 
- The current status of the physical condition of all 3 datasets is various since their physical 
activity are ranging from daily to seldom. 
From the propensity reading above, it can be concluded that the common attributes from all 
3 datasets are that they are not public transportation users, they are/were studying and/or working in 
the city of Kitakyushu, their level of knowledge towards environmental terms were very low, they 
lives in Kitakyushu city currently especially in the case study area which is Yahatanishi. 
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Table 20. Table of propensity of Pedestrian Profile 
*Missing responses were more than 5% 
 
Key-attributes Content of Question Dataset I Dataset II Dataset III 
Mobility choice Transport mode to work 26.7%* (public transport / bicycle / 
combination) 
87.2% (car/motorbike) 36.4%* (combination) 
Transport mode to school 37.9% (bicycle) 66.7% (car/motorbike) 40%* (public transport / combination) 
Transport mode to daily market 49.1% (bicycle) 94.2% (car/motorbike) 58.1% (car/motorbike) 
Transport mode to public facilities 61.4% (bicycle) 89.4% (car/motorbike) 65.1% (car/motorbike) 
Transport mode for recreation 53,4% (bicycle) 97.7% (car/motorbike) 68.3% (car/motorbike) 
Car ownership and usage 94% (do not own and can’t use) 76.1% (own and use every day) 39% (own and use every day) 
Motorbike ownership and usage 84.2% (do not own and can’t use) 72.7% (do not want to own and use) 68.6% (do not want to own and use) 
Public transportation 
usage 
Public transportation usage 51.7% (occasional) 62.5% (occasional) 62.8% (occasional) 
Employment and 
education background 
Employment status 100% (student) 71.6% (housewife / househusband) 29.3% (housewife / househusband) 
Place of work/school 100% (Kitakyushu) 90.3%* (Kitakyushu) 90% (Kitakyushu) 
Familiar with “Climate Change” 44.8% (I heard about it before but I do not 
know the meaning) 
34.1% (I heard about it before but I do not 
know the meaning / I never heard about it) 
37.2% (I do not know about it but I am 
interested to know) 
Familiar with “Greenhouse Gases 
(GHG) or CO2 Emission” 
55.2% (I do not know about it but I am 
interested to know) 
46% (I do not know about it but I am 
interested to know) 
55.8% (I do not know about it but I am 
interested to know) 
Familiar with “Low Carbon 
Principles or Low Carbon City” 
53.4% (I never heard about it) 69.7% (I never heard about it) 30.2% (I do not know about it but I am 
interested to know) 
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Social cultural capital Current address 76.4% (Kitakyushu) 100% (Kitakyushu) 97.7% (Kitakyushu) 
Ward 78% (Yahatanishi) 65.9% (Yahatanishi) 95.2% (Yahatanishi) 
Hometown 40% (Not Kyushu) 53.5% (Fukuoka-ken) 40.5% (Kitakyushu) 
Nationality 100% (Japanese) 100% (Japanese) 100% (Japanese) 
Type of living place 65.5% (apartment / mansion) 69.7% (detached house) 86% (detached house) 
Reason choosing living place 43.9% (work place or school) 50.6% (safe neighborhood) 31.6% (public transport facility) 
Period of living 55.4% (< 1 month) 47.2% (2-<5 years) 93% (>5 years) 
Financial income Marriage status 100% (single) 84.3% (married > 2 children) 45% (married 2 children) 
Gender Gender 60.3% (male) 89.9% (female) 54.8% (male) 
Age Age 98.3% (1-20) 79.5% (21-40) 46.5% (61-80) 
Physical condition Physical activity 43.1% (1-2 times a week) 39.3% (very seldom) 35% (every day) 
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For the key-attributes of Pedestrian Activity, Dataset 1 had rather more responses with a 
percentage lower than 50% compare to the other datasets presumably because their active and 
various living style. The propensity of the key-element of Pedestrian Activity, as seen in Table 21, 
could be elaborated as the following: 
a. Walking habits 
- The propensity of the frequent walking location from all 3 datasets indicated that people are 
walking around their neighborhood despite of lesser percentage from Dataset I. 
- Walking during night time is less preferable for all 3 datasets. 
- Dataset I slightly represent profile of people who do nothing when walking alone. 
Meanwhile Dataset II and III represent people who look at the surrounding instead. 
- As for the visual attractors, Dataset I represent the responses of the buildings. Dataset II 
represents the responses of greeneries. Meanwhile Dataset III mostly notices the 
appearance of the cars or motorbikes. However it can be concluded that the visual attractors 
were tend to be heterogeneous since the percentages were all below 50%. 
- All 3 datasets represent similar behavior that the people mostly follow the sign. 
- All 3 datasets represent similar common walkway description which is walkway with 
greeneries. However the small percentage indicated that the responses were rather 
heterogeneous. 
- Dataset I did not indicate any preference on choosing the part of the walkway to walk on. 
However Dataset II and III slightly indicated preferences toward walking on the far side 
from the road for motorized vehicle yet the percentages were low. 
- Dataset I and III slightly indicated that the preferences toward the walkway were 
influenced by the presence of other pedestrians. However Dataset II didn’t indicate any 
preference on the matter. 
b. Walking intensity 
- Regarding the walking duration, Dataset I slightly indicated that they walk between 15 – 30 
minutes (medium distance), while Dataset II slightly indicated that they walk between 5 – 
15 minutes (short distance). But Dataset III mostly indicated that they walk between 30 
minutes to 1 hour (long distance). 
- Dataset I represents low propensity of daily walking and Dataset II represents low 
propensity of walking irregularity. Meanwhile Dataset III represent fairly high propensity 
of daily walking.  
- Dataset I and III represent slightly people who know several walking routes and take them 
alternately. Meanwhile Dataset II have higher propensity to represent such people. 
c. Walking-related purposes 
- Dataset I slightly indicated that the walking purpose is to go to school or working place. 
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Dataset II mostly indicated that the walking purpose is to go to daily shop or pick up kids. 
And Dataset III mostly indicated that the walking purpose is to go to visit friends or 
relatives, and for recreation and exercise. This propensity indirectly indicated the profile of 
the pedestrian. 
- As for the public facilities availability, Dataset I and II slightly represent the response 
stating that they can only find 1 type of public facility and public transportation within their 
walking area. Meanwhile Dataset II represents the response stating that they can find all 
types of public facility and also public transportation within their walking area. 
- Regarding the relation between walking and travel cost, Dataset I indicated that there is a 
tendency to walk in order to reduce the cost, while Dataset II only indicated low tendency. 
On the other hand Dataset III indicated that there is no relation. 
d. Transportation modes interaction 
- As for the experience of accident or any other kind of collisions with bicycle, all 3 datasets 
indicated low propensity of having seldom or not often experience of such event. 
- And as for the experience of accident or any other kind of collisions with car/motorcycle, 
all 3 datasets indicated low propensity of having seldom experience of such event. 
- Dataset I slightly indicated the combination of walking with public transport, while Dataset 
III indicated higher propensity. However Dataset II indicated the tendency to combine 
walking with the use of cars. 
e. Social interaction 
- Regarding walking position adjustment, Dataset I slightly represents the behavior of paying 
attention only to people that walk into their direction and adjust their position accordingly 
or even they do not change if they do not have to change. Meanwhile Dataset II and III 
mostly represent the people who pay attention only to other people that walk into their 
direction and adjust their position accordingly. 
- Dataset I strongly indicates that they talk mostly with people whom they walk with while 
Dataset III only indicated low tendency. Dataset II slightly indicates that they even chat 
with friends who pass by. 
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Table 21. Table of propensity of Pedestrian Activity 
*Missing responses were more than 5% 
 
Key-attributes Content of Question Dataset I Dataset II Dataset III 
Walking habits Frequent walking location 43.9% (in neighborhood) 71.4% (in neighborhood) 75% (in neighborhood) 
 Walking in daytime 35.1% (walk whether like or not) 44.9% (walk whether like or not) 39.5% (walk whether like or not) 
 Walking in night time 33.3% (walk whether like or not) 43.8% (it not safe) 34.9% it not safe) 
 Walking activity when alone 39.3% (doing nothing) 65.2% (looking around) 62.8% (looking around) 
 Visual attractors 36.4% (buildings) 29.9% (greeneries) 32.6% (cars and motorbikes) 
 Cross-walk attitude 50% (follow the sign) 62.5% (follow the sign) 58.1% (follow the sign) 
 Common walkway description 31.5% (with greeneries) 33.3% (with greeneries) 45% (with greeneries) 
 Favorite walkway part 30.9% (irregular) 30.3% (far side of the road) 35.7% (far side of the road) 
 Reason for choosing walking area 47.4% (influenced by others) 38.2% (nothing particular) 25% (influenced by others) 
Walking intensity Walking duration 41.4% (15-30 minutes) 37.5% (5-15 minutes) 51.2% (30mins – 1 hr) 
 Walking regularity 47.4% (daily) 34.8% (irregular) (69% daily) 
 Walking route familiarity 36.8% (know several routes and take 
alternately) 
54.5% (know several routes and take 
alternately) 
39% (know several routes and take 
alternately) 
Walking-related purposes Walking purpose 44.8% (to school / working place) 55.8% (daily shop / pick up kids) 52.4% (visit / recreation / exercise) 
 Public facilities availability 38.6% (1 type and public transport) 34.9% (all types & public transport) 40.5% (1 type and public transport) 
 Walking and travel cost 62.5% (walk to reduce cost) 46.4% (walk to reduce cost) 50% (no relation) 
Transportation modes interaction Accident with bicycle 37.9% (seldom) 39.8% (sometimes) 38.1% (sometimes) 
 Accident with car/motorcycle 37.9% (seldom) 40.9% (seldom) 44.2% (seldom) 
 Transports combination 41.1% (with public transport) 50% (with car) 57.9% (with public transport) 
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Social interaction Walking position adjustment 30.4% (I pay attention only to people 
that walk into my direction and 
adjust my position accordingly / or 
do not change if I do not have to 
change) 
56.8% (I pay attention only to people 
that walk into my direction and 
adjust my position accordingly) 
57.1% (I pay attention only to people 
that walk into my direction and 
adjust my position accordingly) 
 Interaction with other pedestrians 60.7% (talk to walk-mate) 44.7% (chat with passing friends) 31.7% (talk to walk-mate) 
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For the key-attributes of Pedestrian Environment, mostly the responses showed rather 
uncertainty or showing a little sign of dissatisfaction by stating “so-so”. Dataset 2 had mostly their 
responses within this kind of response which probably represent them as walking inexperience 
profile. The propensity of Pedestrian Environment, as seen in Table 22, is as the following: 
a. Pedestrian facilities (hard elements) 
- All 3 datasets slightly indicate that seating or rest areas were only available in few places. 
- Dataset I and III also slightly indicate that the street lightings were in good maintenance. 
Meanwhile Dataset II slightly indicates uncertainty or dissatisfaction. 
- As for the pedestrian warning/guidance signage, all 3 datasets slightly indicate uncertainty 
or dissatisfaction with Dataset I having the highest tendency. However Dataset III also 
slightly indicates the visibility of pedestrian signage. 
- As for the width of sidewalk, all 3 datasets slightly indicate uncertainty or dissatisfaction 
with Dataset III having the highest tendency. However Dataset I also slightly indicates the 
satisfaction toward the width of the sidewalk. 
- As for the walkway physical condition, Dataset I and II slightly indicate uncertainty or 
dissatisfaction with Dataset II having the highest tendency. However Dataset I and III also 
slightly indicate the satisfaction toward the walkway physical condition. 
- And regarding the pavement, Dataset I and II slightly indicate uncertainty or dissatisfaction 
with Dataset II having high tendency. Meanwhile Dataset III mostly indicates the 
satisfaction toward the pavement. 
b. Pedestrian facilities (soft elements) 
- Dataset I and III slightly indicate satisfaction toward the access to open spaces or parks 
while Dataset II slightly indicates uncertainty or even dissatisfaction. 
- Dataset I and III slightly indicate satisfaction toward the greeneries along the sidewalk 
while Dataset II slightly indicates uncertainty or even dissatisfaction. 
c. Traffic safety 
- Dataset I and III slightly indicate satisfaction toward the pedestrian crossing/bridge while 
Dataset II slightly indicates uncertainty or even dissatisfaction. 
- All 3 datasets indicate uncertainty or dissatisfaction toward the safety (from traffic) with 
Database III having the lowest tendency. 
d. Neighborhood livability 
- All 3 datasets indicates uncertainty or dissatisfaction toward the quality of noise 
environment with Database I having the highest tendency. 
- Dataset I slightly indicates satisfaction toward the security (from crime) while Database II 
and III indicates uncertainty or dissatisfaction. 
- All 3 datasets indicates uncertainty or dissatisfaction toward the population density. 
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e. Walkability 
- Database I and III slightly indicate satisfaction toward the feeling when walking. However 
Database III also slightly indicates uncertainty or dissatisfaction together with Database II. 
- All 3 datasets indicate uncertainty or dissatisfaction toward walking comfort although 
Database III also slightly indicates satisfaction. 
- Database I and III mostly indicate uncertainty or dissatisfaction toward accessibility for 
disable person and even Database II slightly indicates inaccessibility. 
- All 3 datasets indicates satisfaction toward the route network or connectivity with Database 
I having the highest tendency. 
- All 3 datasets indicates uncertainty or dissatisfaction toward the general weather condition 
in summer with Database I having the highest tendency. 
- All 3 datasets indicates uncertainty or dissatisfaction toward the general weather condition 
in winter with Database I having the highest tendency. 
f. Environmental quality 
- As for the cleanliness, Dataset I and II slightly indicate satisfaction. Meanwhile Dataset III 
mostly indicates the uncertainty or dissatisfaction. 
- Regarding the attractiveness of visual P.O.I., Dataset I and II indicate uncertainty or 
dissatisfaction while Dataset III indicates satisfaction. 
- All 3 datasets indicates uncertainty or dissatisfaction toward the aesthetic. 
g. Spatial planning features 
- As for the access to public transport, each dataset indicates different propensity. Database I 
slightly indicates the uncertainty, Database II clearly shows dissatisfaction, and Database 
III indicates satisfaction. 
- All 3 datasets indicates uncertainty or dissatisfaction toward land-use diversity. 
- Database I slightly indicates satisfaction toward distance to destinations. However 
Database II and III indicate uncertainty or dissatisfaction. 
Based on the propensity reading of the pedestrian environment, there are indications of 
uncertainty or dissatisfaction for factor such as seating places or rest areas, safety (from traffic), 
quality of noise environment, population/neighborhood density, accessibility for disable person, 
general weather condition, aesthetic, and land-use diversity. However these are only possibilities 
since the dissatisfaction was never mentioned clearly instead only by stating “so-so” of which could 
also represent uncertainty as the result of inexperience profile. On the contrary only the route 
network or connectivity was appreciated. 
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Table 22. Table of propensity of Pedestrian Environment 
*Missing responses were more than 5% 
 
Key-attributes Content of Question Dataset I Dataset II Dataset III 
Pedestrian facilities (hard elements) Seating place or rest area 34.5% (Available only in few places) 36% (Available only in few places) 30.2% (Available only in few places) 
 Street lighting 42.1% (good maintenance) 39.3% (so-so) 44.2% (good maintenance) 
 Pedestrian warning/guidance signage 52.6% (so-so) 48.3% (so-so) 44.2% (visible / so-so) 
 Width of sidewalk 38.6% (wide / so-so) 39.8% (so-so) 48.8% (so-so) 
 Walkway physical condition 38.6% (good maintenance / so-so) 41.6% (so-so) 34.9% (good maintenance) 
 Pavement 45.6% (so-so) 50% (so-so) 51.2% (good maintenance) 
Pedestrian facilities (soft elements) Access to open spaces or parks 43.9% (good) 44.3% (so-so) 48.8% (good) 
 Greeneries along the sidewalk 43.9% (many greeneries) 32.6% (so-so) 46.5% (many greeneries) 
Traffic safety Pedestrian crossing/bridge 44.8% (Available in good condition 
in every intersections) 
41.6% (so-so) 46.5% (Available in good condition 
in every intersections) 
 Safety (from traffic) 50.9% (so-so) 53.9% (so-so) 42.9% (so-so) 
Neighborhood livability Quality of noise environment 62.1% (so-so) 41.6% (so-so) 46.5% (so-so) 
 Security (from crime) 49.1% (good) 56.3% (so-so) 58.1% (so-so) 
 Population/neighborhood density 69% (so-so) 61.8% (so-so) 58.1% (so-so) 
Walkability Feeling when walking 43.9% (good) 40.4% (so-so) 32.6% (good / so-so) 
 Walking comfort 38.6% (good / so-so) 46.1% (so-so) 55.8% (so-so) 
 Accessibility for disable person 54.4% (so-so) 42.4% (inaccessible) 52.4% (so-so) 
 Route network or connectivity 50% (good connection) 44.9% (so-so) 48.8% (good connection) 
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 General weather condition in summer 62.5% (so-so) 40.4% (so-so) 46.5% (so-so) 
 General weather condition in winter 71.4% (so-so) 57.3% (so-so) 55.8% (so-so) 
Environmental quality Cleanliness 45.6% (clean) 44.9% (clean) 55.8% (so-so) 
 Attractiveness of visual P.O.I. 47.4% (so-so) 55.1% (so-so) 54.8% (good) 
 Aesthetic 50.9% (so-so) 51.7% (so-so) 50% (so-so) 
Spatial planning features Access to public transport 40.4% (so-so) 29.2% (bad) 55.8% (good) 
 Land-use diversity 68.4% (so-so) 54.5% (so-so) 51.2% (so-so) 
 Distance to destinations 25.9% (near) 60.9% (so-so) 51.2% (so-so) 
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7.2 Bivariate Analysis 
 
Hereinafter a bivariate analysis was conducted towards pairs of factors of key-attributes 
from different key-elements. There were 3 groups of analysis such as Pedestrian Profile with 
Pedestrian Environment, Pedestrian Profile with Pedestrian Activity, and Pedestrian Environment 
with Pedestrian Activity. Author tried to find pairs that were significantly related or associated based 
on the Pearson Chi-Square (X2) test. If the result of 2-sided Asymptotic Significance (p-value) 
shows the value of less than 0.05 then it means that there are significant relationships. The results 
would also be considered reliable if they have maximum 50% percentage of the cells that have 
expected count less than 5.  
The purpose of this method was to assess the association between two category type 
questions using cross-tabulation procedure. This association was useful to elaborate the relationship 
between the key-attributes within each key-element in order to find unique phenomena related to 
walking. Author would only refer to the association which has Pearson Chi-square (X2) not more 
than 0.05, meaning that the probability level is at 95%. Also author noticed that in order to be 
reliable, only maximum 20% of the cells was allowed to have expected count less than 5. However 
author would still consider up to 50% for fairly reliable result. And then author would discuss 
possible explanation of the outcomes.  
 
7.1.1. Pedestrian Profile Paired with Pedestrian Environment  
 There were several pairs of factors of key-attributes from the group of the Pedestrian Profile 
and the Pedestrian Environment that had significant associations. The factor of Employment Status 
was found to have many significant relations with many factors of attributes of Pedestrian 
Environment. These factors might strongly represent the profile of the pedestrian for example 
whether they are students, workers, un-employees, or etc. Based on this analysis, Employment Status 
could play important role in understanding walking performance within the case study area since it 
was shown to influence strongly the respondents experience toward the pedestrian environment. 
However the reliability to this finding was quite low referring to all attributes having over 50% of 
the cells that have expected count less than 5. Please refer to Table 23 for the complete result. 
 
Table 23. Employment status with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Employment status Seating place or rest area 0.017 71.4% 
 Street lighting 0.017 74.3% 
 Safety (from traffic) 0.006 74.3% 
 Security (from crime) 0.006 74.3% 
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 Feeling when walking 0.018 71.4% 
 Width of sidewalk 0.013 71.4% 
 Walkway physical condition 0.005 71.4% 
 Greeneries along the sidewalk 0.005 71.4% 
 Access to public transport 0.003 65.7% 
 Pavement 0.006 68.6% 
 Accessibility for disable person 0.044 74.3% 
 Attractiveness of visual POI 0.031 77.1% 
 General weather condition in summer 0.006 74.3% 
 General weather condition in winter 0.002 77.1% 
 Population/neighborhood density 0.021 67.9% 
 Distance to destinations 0.034 74.3% 
 
 By looking at the relationship between the responses to Current Address with the responses 
to other questions in Pedestrian Environment, there are indications that information regarding the 
performance of most key-attributes of Pedestrian Environment in particular area could be generated. 
However this information could be only acknowledged within a larger scale (possibly at the city 
level) since when the same relationship was assessed within the question of Wards, the significance 
level was low. This might be because the pedestrian tends to regard their walking experience within 
the general urban setting instead of specific area. Thus a superb performance of walking in one area 
of a city could give good image for the whole city. On the other hand the opposite might also occurs 
that one non-walkable area in a city could also hinder people to walk in the entire city area. However 
for specific question such as Walking Comfort, Route Connectivity, and Visual Attractors, the 
pedestrian tended to notice it specific for certain area. Despite the level of reliability was still not by 
standard of 20%, this finding could be important information for improving the walkability in that 
particular area. Yet further data sampling is required. Please see Table 24 and Table 25. 
 
Table 24. Current Address with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Current address Quality of noise environment 0.020 40% 
 Walking comfort 0.024 50% 
 Cleanliness 0.006 40% 
 Pavement 0.013 40% 
 Route network or connectivity 0.002 40% 
 Aesthetic 0.004 50% 
 Population/neighborhood density 0.000 37.5% 
 Distance to destinations 0.005 50% 
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Table 25. Wards with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Wards Walking comfort 0.000 76% 
 Route network or connectivity 0.000 75% 
 Attractiveness of visual point of 
interests 
0.000 80% 
 
 The responses to the question of Place of Work/School were found to be significantly 
related with the responses of Land-use Diversity, Accessibility for Disable Person yet with rather 
low reliability level. Refer to Table 26. Meanwhile the responses to the question of Marriage Status 
have significant relationship to the responses to Security (from Crime) and 
Population/Neighborhood Density. However the relationships were still rather fairly reliable as well. 
Refer to Table 27. 
 
Table 26. Place of work/school with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Place of work/school Land-use diversity 0.000 70% 
 Accessibility for disable person 0.035 70% 
 Population/neighborhood density 0.008 62.5% 
 
Table 27. Marriage status with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Marriage status Security (from crime) 0.025 68% 
 Population/neighborhood density 0.017 60% 
 
 Another interesting finding was that there is a very significant and quite reliable relation that 
the age of the pedestrian is indicated to define on how they evaluate the access to public transport. 
From the result it can be seen that older age groups such as 21 – 40 years old and older tends to 
provide clear evaluation whether it is good or bad.  
 On the other hand the younger pedestrian seems to be less concern for such question seeing 
from the high portion of the “so-so” response. This is probably because the younger mostly practice 
rather short distance trip thus connection with public transport is less required. However for the older 
age groups, long distance trips are mostly inevitable for working, business trip, etc. Therefore the 
need of public transport is also higher compare to the younger. Please refer to the result as seen in 
Table 28. 
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Table 28. Age with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Age Pedestrian crossing/bridge 0.002 60% 
 Walkway physical condition 0.033 48% 
 Access to public transport 0.022 44% 
 Pavement 0.033 52% 
 Population/neighborhood density 0.009 55% 
 
 There were highly significant and reliable relationship between gender and other questions 
related to Pedestrian Environment such as access to public transport, general weather condition in 
summer, and population or neighborhood density. However as the current portion of female 
respondents are more than male respondents, this indication require further data sampling to balance 
the gender differentiation. Refer to Table 29. 
 
Table 29. Gender with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Gender Access to public transport 0.001 10% 
 General weather condition in summer 0.011 30% 
 Population/neighborhood density 0.024 25% 
 
 The responses for the question of Public Transportation Usage showed fairly significant 
relationship with many attributes of the Pedestrian Environment. Also the relationships were all 
fairly reliable. This might indicates the importance of public transportation in improving walking 
environment within the urban setting. Please see the complete result on Table 30. 
 
Table 30. Public Transportation Usage with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Public transportation usage Pedestrian crossing/bridge 0.004 68% 
 Quality of noise environment 0.029 64% 
 Pedestrian warning/guidance signage 0.043 60% 
 Security (from crime) 0.006 72% 
 Access to open spaces or parks 0.030 68% 
 Width of sidewalk 0.025 64% 
 Greeneries along the sidewalk 0.020 64% 
 Walking comfort 0.000 68% 
 Cleanliness 0.265 68% 
  
138 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 7: Comprehending the PL.AC.E. for Walking 
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
 Access to public transport 0.350 56% 
 Pavement 0.016 68% 
 Land-use diversity 0.000 60% 
 Attractiveness of visual POI 0.000 72% 
 Aesthetic 0.032 68% 
 General weather condition in summer 0.072 64% 
 Population/neighborhood density 0.007 60% 
 Distance to destinations 0.002 68% 
 
 Regarding the key-attribute of Mobility Choice, the responses indicated highly significant 
relationship with several responses to the attributes of Pedestrian Environment despite their fairly 
low reliability. Weather condition especially during summer was seen as the most influencing factors 
of Pedestrian Environment as it has been indicated to relate on most of the questions regarding to the 
Mobility Choice. Access to Public Transport was also mostly mentioned which emphasizing again 
the relation between walking experience and public transportation performance as the previous result 
above. Please refer to the complete result on Table 31 – 37. 
  
Table 31. Transport Mode to Work with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Transport mode to work Access to public transport 0.036 88% 
 
Table 32. Transport Mode to School with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Transport mode to school Quality of noise environment 0.018 84% 
 Feeling when walking 0.001 76% 
 Access to public transport 0.003 84% 
 Aesthetic 0.015 80% 
 General weather condition in summer 0.031 84% 
 
Table 33. Transport Mode to Daily Market with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Transport mode to daily market Access to public transport 0.040 56% 
 Accessibility for disable person 0.035 68% 
 General weather condition in summer 0.000 64% 
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Table 34. Transport Mode to Public Facilities with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Trans. mode to public facilities General weather condition in summer 0.001 60% 
 
Table 35. Transport Mode for Recreation with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Transport mode for recreation Security (from crime) 0.016 68% 
 General weather condition in summer 0.019 64% 
 
Table 36. Car Ownership and Usage with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Car ownership and usage Pedestrian crossing/bridge 0.000 68% 
 Security (from crime) 0.005 68% 
 Cleanliness 0.001 64% 
 Access to public transport 0.041 52% 
 Land-use diversity 0.004 64% 
 Route network or connectivity 0.006 68% 
 Attractiveness of visual POI 0.000 72% 
 Aesthetic 0.011 64% 
 General weather condition in summer 0.000 60% 
 Population/neighborhood density 0.025 55% 
 
Table 37. Motorbike Ownership and Usage with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Motorbike ownership and usage Width of sidewalk 0.041 60% 
 General weather condition in summer 0.000 65% 
 General weather condition in winter 0.001 70% 
 Population/neighborhood density 0.017 62.5% 
 
 The responses to questions related to the key-attributes of Employment and Education 
Background focusing on the level of environmental awareness were unlikely related to the attributes 
of Pedestrian Environment. There were only random relations with fair reliability. Please refer to 
Table 38, 39, and 40. Meanwhile the responses to the questions of Type of Living Place indicated 
significant relation yet fairly reliable with Seating. See Table 41. Responses to questions of Reason 
of Choosing Living Place, and Period of Living indicated significant relation with responses of 
Access to Public Transport and Walking Comfort yet fairly reliable too, as seen in Table 42 and 43. 
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Table 38. Familiar with the term “Climate Change” with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Familiar with “Climate Change” Seating place or rest area 0.029 48% 
 
Table 39. Familiar with the term “Greenhouse Gases (GHG) or Carbon dioxide” with factors of 
Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Familiar with “GHG or CO2” Pavement 0.044 60% 
 
Table 40. Familiar with the term “Low Carbon Principles or Low Carbon City” with factors of 
Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Familiar with “Low Carbon 
Principles or Low Carbon City” 
Access to open spaces or parks 0.006 64% 
Land-use diversity 0.001 60% 
Attractiveness of visual POI 0.020 72% 
 
Table 41. Type of Living Place with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Type of living place Seating place or rest area 0.006 55% 
 
Table 42. Reason choosing Living Place with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Reason choosing living place Safety (from traffic) 0.045 52% 
 Security (from crime) 0.000 45% 
 Greeneries along the sidewalk 0.002 44% 
 Walking comfort 0.047 52% 
 Access to public transport 0.000 40% 
 Attractiveness of visual POI 0.025 60% 
 
Table 43. Period of Living with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Period of living Quality of noise environment 0.019 60% 
 Walking comfort 0.038 64% 
 Access to public transport 0.010 56% 
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Lastly when looking at the relationship between the responses to Physical Activity with the 
responses to questions in Pedestrian Environment, there were several factors indicated to be related 
such as Seating Place or Rest Area, Pedestrian Crossing/Bridge, Feeling when Walking, 
Attractiveness of Visual Point of Interests, Aesthetic, and General Weather Condition in Summer. 
These relations were highly significant based on the Pearson Chi-square score. Although the level of 
reliability is still not by standard of 20%, yet it was still around 50%. Please see Table 44. 
 
Table 44. Physical Activity with factors of Pedestrian Environment 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Physical activity Seating place or rest area 0.001 32% 
 Pedestrian crossing/bridge 0.021 52% 
 Feeling when walking 0.008 36% 
 Attractiveness of visual POI 0.000 60% 
 Aesthetic 0.022 44% 
 General weather condition in summer 0.002 44% 
 
7.1.2. Pedestrian Profile Paired with Pedestrian Activity  
 There were several pairs of factors of key-attributes from the group of Pedestrian Profile 
and Pedestrian Activity that had significant associations. However the associations were lesser than 
the associations between Pedestrian Profile and Pedestrian Environment. The responses for the 
question of Employment Status showed significant relationship with many factors of the Pedestrian 
Activity. However the relationships were all fairly reliable (expected count < 5 more than 50%). 
Please see the complete result on Table 45. 
 
Table 45. Employment status with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Employment status Frequent walking location 0.000 71.4% 
 Walking purpose 0.000 74.3% 
 Other transports combination 0.000 60.7% 
 Walking in night time 0.000 68.6% 
 Walking regularity/routine 0.020 68.6% 
 Activity when walking alone 0.001 74.3% 
 Relation with travel cost 0.048 74.3% 
 Visual attractors 0.009 65.7% 
 Walking position adjustment 0.003 68.6% 
 Interaction with other pedestrians 0.000 71.4% 
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 The responses for the question of Current Address showed significant relationship with 
responses for several questions of the Pedestrian Activity such as Frequent Walking Location; 
Walking Purpose; Other Transports Combination; Walking Regularity/Routine; Activity when 
Walking Alone; and Relation with Travel Cost. And the relationships were quite reliable except for 
the factors of Activity when Walking Alone. Please see Table 46. Meanwhile the responses for the 
question of Current Address showed significant relationship with responses for many questions of 
the Pedestrian Activity. However the relationships were fairly reliable. Please see Table 47. And the 
responses for the question of Place of Work/School showed significant relation only to the responses 
for the question of Frequent Walking Location. However the relationships were also fairly reliable. 
Please refer to Figure 48. 
 
Table 46. Current Address with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Current address Frequent walking location 0.000 50% 
 Walking purpose 0.003 50% 
 Other transports combination 0.000 50% 
 Walking regularity/routine 0.018 40% 
 Activity when walking alone 0.001 74.3% 
 Relation with travel cost 0.000 40% 
 
Table 47. Wards with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Wards Walking duration 0.047 72% 
 Accident with bicycle 0.003 72% 
  Accident with car/motorbike 0.000 72% 
 Other transports combination 0.010 65% 
 Walking regularity/routine 0.000 64% 
 Relation with travel cost 0.000 72% 
 Walking route familiarity 0.033 72% 
 Common walkway description 0.017 68% 
 Walking position adjustment 0.017 72% 
 
Table 48. Place of Work/School with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Place of work/school Frequent walking location 0.016 60% 
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 The responses for the question of Marriage Status showed significant relationship with 
responses for many questions of the Pedestrian Activity. And the relationships were quite reliable. 
Please see Table 49. Then the responses for the question of Age showed significant relationship with 
responses for many questions of the Pedestrian Activity. And the relationships were also fairly 
reliable. Please see Table 50. 
 
Table 49. Marriage Status with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Marriage status Frequent walking location 0.000 64% 
 Walking duration 0.000 56% 
 Walking purpose 0.000 60% 
 Other transports combination 0.000 45% 
 Walking in night time 0.009 52% 
 Walking regularity/routine 0.003 56% 
 Activity when walking alone 0.000 68% 
 Relation with travel cost 0.000 64% 
 Visual attractors 0.002 52% 
 Walking route familiarity 0.002 60% 
 Reason for choosing walking area 0.026 52% 
 Walking position adjustment 0.032 56% 
 Interaction with other pedestrians 0.000 52% 
 
Table 50. Age with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Age Frequent walking location 0.000 60% 
 Walking duration 0.001 48% 
 Walking purpose 0.000 56% 
 Other transports combination 0.000 40% 
 Walking in night time 0.006 44% 
 Walking regularity/routine 0.001 48% 
 Activity when walking alone 0.000 60% 
 Relation with travel cost 0.000 64% 
 Walking route familiarity 0.011 52% 
 Common walkway description 0.037 48% 
 Reason for choosing walking area 0.027 44% 
 Walking position adjustment 0.021 52% 
 Interaction with other pedestrians 0.000 48% 
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 The responses for the question of Gender showed significant relationship with responses for 
many questions of the Pedestrian Activity. And the relationships were highly reliable. Please see 
Table 51. Then the responses for the question of Hometown showed significant relationship with 
responses for several questions of the Pedestrian Activity such as Walking Purpose; Other 
Transports Combination; and Relation with Travel Cost. And the relationships were fairly reliable 
except for the relation with the question of Other Transports Combination which showed highly 
reliable result. Please see Table 52. 
 
Table 51. Gender with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Gender Frequent walking location 0.019 20% 
 Walking duration 0.000 10% 
 Walking purpose 0.005 20% 
 Accident with bicycle 0.018 10% 
 Other transports combination 0.000 0% 
 Walking in night time 0.003 10% 
 Walking regularity/routine 0.001 10% 
 Activity when walking alone 0.001 30% 
 Relation with travel cost 0.001 20% 
 Cross-walk attitude 0.017 20% 
 Interaction with other pedestrians 0.000 10% 
 
Table 52. Hometown with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Hometown Walking purpose 0.001 40% 
 Other transports combination 0.025 18.8% 
 Relation with travel cost 0.015 50% 
 
 Meanwhile the responses for the question of Public Transportation Usage showed 
significant relationship with responses for several questions of the Pedestrian Activity. And the 
relationships were fairly reliable. Please see Table 53. The responses for the question of Transport 
Mode to Work showed significant relationship with responses for several questions of the Pedestrian 
Activity. However the relationships were less likely reliable. Please see Table 54. Then the 
responses for the question of Transport Mode to School showed significant relationship with 
responses for several questions of the Pedestrian Activity. Yet the relationships were also hardly 
reliable. Please see Table 55. The responses for the question of Transport Mode to Daily Market 
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showed significant relationship with responses for many questions of the Pedestrian Activity. And 
the relationships were fairly reliable. Please see Table 56.  
 And then the responses for the question of Transport Mode to Public Facilities showed 
significant relationship with responses for many questions of the Pedestrian Activity. And the 
relationships were fairly reliable except for the relation to the question of Frequent Walking 
Location which was hardly reliable. Please see Table 56. Lastly related to the transport mode, the 
responses for the question of Transport Mode for Recreation showed significant relationship with 
responses for many questions of the Pedestrian Activity. And the relationships were fairly reliable 
except again for Frequent Walking Location which was also hardly reliable. Please see Table 57. 
 
Table 53. Public Transportation Usage with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Public transportation 
usage 
Frequent walking location 0.000 72% 
Walking purpose 0.000 60% 
Other transports combination 0.000 50% 
Walking regularity/routine 0.005 52% 
Activity when walking alone 0.049 68% 
Interaction with other pedestrians 0.008 60% 
 
Table 54. Transport Mode to Work with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Transport Mode to Work Frequent walking location 0.000 80% 
 Walking duration 0.031 84% 
 Walking purpose 0.000 88% 
 Other transports combination 0.000 85% 
 Walking regularity/routine 0.003 80% 
 Activity when walking alone 0.000 68% 
 Visual attractors 0.038 84% 
 
Table 55. Transport Mode to School with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Transport Mode to 
School 
Frequent walking location 0.026 80% 
Other transports combination 0.000 75% 
Public facilities availability 0.019 92% 
Walking regularity/routine 0.007 80% 
Cross-walk attitude 0.048 75% 
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Table 56. Transport Mode to Daily Market with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Transport Mode to Daily 
Market 
Frequent walking location 0.000 72% 
Walking duration 0.000 56% 
Walking purpose 0.000 60% 
Other transports combination 0.000 50% 
Walking in night time 0.003 60% 
Walking regularity/routine 0.001 56% 
Activity when walking alone 0.000 68% 
Relation with travel cost 0.016 64% 
Visual attractors 0.039 56% 
Walking position adjustment 0.011 64% 
Interaction with other pedestrians 0.023 60% 
 
Table 57. Transport Mode to Public Facilities with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Transport Mode to 
Public Facilities 
Frequent walking location 0.014 72% 
Walking purpose 0.004 64% 
Other transports combination 0.000 50% 
Public facilities availability 0.033 64% 
Walking in daytime 0.014 55% 
Walking in night time 0.026 60% 
Walking regularity/routine 0.002 60% 
Activity when walking alone 0.002 64% 
Relation with travel cost 0.037 60% 
Favorite walkway part  0.041 63.3% 
 
Table 58. Transport Mode for Recreation with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Transport mode for 
recreation 
Frequent walking location 0.000 72% 
Walking purpose 0.000 64% 
Other transports combination 0.000 55% 
Walking in night time 0.015 64% 
Walking regularity/routine 0.010 64% 
Activity when walking alone 0.001 64% 
Walking route familiarity 0.042 68% 
Walking position adjustment 0.004 68% 
Interaction with other pedestrians 0.005 60% 
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 The responses for the question of Car Ownership and Usage showed significant relationship 
with responses for many questions of the Pedestrian Activity. However the relationships were fairly 
reliable. Please see Table 59. The responses for the question of Motorbike Ownership and Usage 
showed significant relationship with responses for many questions of the Pedestrian Activity. And 
the relationships were also fairly reliable. Please see Table 60. 
 
Table 59. Car Ownership and Usage with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Car ownership and usage Frequent walking location 0.000 60% 
 Walking duration 0.001 56% 
 Walking purpose 0.000 60% 
 Other transports combination 0.000 45% 
 Walking in daytime 0.044 45% 
 Walking in night time 0.046 52% 
 Walking regularity/routine 0.000 56% 
 Activity when walking alone 0.000 64% 
 Relation with travel cost 0.002 64% 
 Walking position adjustment 0.000 60% 
 Interaction with other pedestrians 0.000 52% 
 
Table 60. Motorbike Ownership and Usage with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Motorbike ownership 
and usage 
Frequent walking location 0.001 60% 
Walking purpose 0.033 60% 
Other transports combination 0.019 50% 
Walking in nigh time 0.025 50% 
Walking regularity/routine 0.050 60% 
Activity when walking alone 0.028 65% 
Cross-walk attitude 0.000 60% 
Walking position adjustment 0.001 60% 
Interaction with other pedestrians 0.010 55% 
 
 The responses for the question of Familiar with the term “Climate Change” showed 
significant relationship with responses for only two questions of the Pedestrian Activity which were 
Walking Regularity/Routine and Relation with Travel Cost yet the relations were quite reliable. 
Please see Table 61. Meanwhile the responses for the question of Familiar with the term 
“Greenhouse Gases (GHG) or CO2 Emission” showed significant relationship with responses for 
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many questions of the Pedestrian Activity with quite reliable results. Please see Table 62. The 
responses for the question of Familiar with the term “Low Carbon Principles or Low Carbon City” 
showed significant relationship with responses for several questions of the Pedestrian Activity such 
as Frequent Walking Location; Walking Duration; Accident with Bicycle; and Relation with Travel 
Cost. And the relationships were fairly reliable. Please see Table 63. 
 
Table 61. Familiar with the term “Climate Change” with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Familiar with the term 
“Climate Change” 
Walking regularity/routine 0.008 48% 
Relation with travel cost 0.018 60% 
 
Table 62. Familiar with the term “Greenhouse Gases (GHG) or CO2 Emission” with factors of 
Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Familiar with the term  
“Greenhouse Gases 
(GHG) or CO2 
Emission” 
Walking duration 0.007 48% 
Walking purpose 0.044 48% 
Accident with car/motorbike 0.030 52% 
Walking regularity/routine 0.045 48% 
Cross-walk attitude 0.000 60% 
Walking position adjustment 0.021 60% 
 
Table 63. Familiar with the term “Low Carbon Principles or Low Carbon City” with factors of 
Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Familiar with the term  
“Low Carbon Principles 
or Low Carbon City” 
Frequent walking location 0.011 68% 
Walking duration 0.023 60% 
Accident with bicycle 0.014 64% 
Relation with travel cost 0.032 64% 
 
 The responses for the question of Type of Living Place showed significant relationship with 
responses for only two questions of the Pedestrian Activity such as Walking Duration and Activity 
when Walking Alone. And the relationships were fairly reliable. Please see Table 64. The responses 
for the question of Reason of Choosing Living Place showed significant relationship with responses 
for many questions of the Pedestrian Activity. And the relationships were quite reliable. Please see 
Table 65. Then the responses for the question of Period of Living showed significant relationship 
with responses for many questions of the Pedestrian Activity. However the relationships were fairly 
reliable. Please see Table 66. Meanwhile the responses for the question of Physical Activity showed 
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significant relationship with responses for many questions of the Pedestrian Activity. And the 
relationships were quite reliable except for the response to the question of Frequent Walking 
Location which showed less likely reliable results. Please see Table 67. 
 
Table 64. Type of Living Place with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Type of Living Place Walking duration 0.005 55% 
Activity when walking alone 0.037 65% 
 
Table 65. Reason choosing Living Place with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Reason choosing Living 
Place 
Walking duration 0.029 40% 
Walking purpose 0.019 44% 
Other transports combination 0.000 25% 
Relation with travel cost 0.038 56% 
Reason for choosing walking area 0.035 44% 
Interaction with other pedestrians 0.045 44% 
 
Table 66. Period of Living with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Period of Living Frequent walking location 0.000 68% 
Walking duration 0.000 60% 
Walking purpose 0.000 60% 
Other transports combination 0.000 45% 
Walking regularity/routine 0.002 56% 
Relation with travel cost 0.038 60% 
Interaction with other pedestrians 0.002 52% 
 
Table 67. Physical Activity with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Physical Activity Frequent walking location 0.001 72% 
Walking duration 0.000 44% 
Walking purpose 0.016 44% 
Walking in night time 0.026 32% 
Walking regularity/routine 0.028 32% 
Walking route familiarity 0.012 48% 
Interaction with other pedestrians 0.000 52% 
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7.1.3. Pedestrian Environment Paired with Pedestrian Activity  
There were several pairs of factors of key-attributes from the group of Pedestrian 
Environment and Pedestrian Activity that had significant associations as the following. The 
responses for the question of Seating Place or Rest Area showed significant relationship with 
responses for only two questions of the Pedestrian Activity which were Walking Duration and 
Walking Route Familiarity. However the relationships were quite reliable. Please see Table 68.  
Then the responses for the question of Pedestrian Crossing/Bridge showed significant 
relationship with responses for several questions of the Pedestrian Activity such as Accident with 
Bicycle; Accident with Car/Motorbike; Walking in Daytime; and Reason of Choosing Walking Area. 
And the relationships were quite reliable. Please see Table 69. The responses for the question of 
Quality of Noise Environment showed significant relationship with responses for only two questions 
of the Pedestrian Activity which were Accident with Bicycle and Accident with Car/Motorbike. 
However the relationships were fairly reliable. Please see Table 70. Meanwhile none of the 
responses for the question of Street Lighting showed significant relationship with responses for any 
questions of the Pedestrian Activity. 
 
Table 68. Seating Place or Rest Area with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Seating place or rest area Walking duration 0.03 48% 
Walking route familiarity 0.036 48% 
 
Table 69. Pedestrian Crossing/Bridge with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Pedestrian crossing/bridge Accident with bicycle 0.003 56% 
Accident with car/motorbike 0.007 60% 
Walking in daytime 0.005 45% 
Reason choosing walking area 0.006 52% 
 
Table 70. Quality of Noise Environment with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Quality of noise environment Accident with bicycle 0.000 56% 
Accident with car/motorbike 0.000 56% 
 
The responses for the question of Pedestrian Warning/Guidance Signage showed 
significant relationship with responses for three questions of the Pedestrian Activity which were 
Accident with Car/Motorbike; Cross-walk Attitude; and Walking Position Adjustment. And the 
relationships were quite reliable. Please see Table 71. Then the responses for the question of Safety 
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(from Traffic) showed significant relationship with responses for several questions of the Pedestrian 
Activity which were Accident with Bicycle; Accident with Car/Motorbike; Walking in Night Time; 
and Reason of Choosing Walking Area. However the relationships were only fairly reliable. Please 
see Table 72. Meanwhile the responses for the question of Security (from Crime) showed significant 
relationship with responses for three questions of the Pedestrian Activity which were Accident with 
Bicycle; Accident with Car/Motorbike; and Other Transports Combination. Yet the relationships 
were also fairly reliable. Please see Table 73. 
 
Table 71. Pedestrian Warning/Guidance Signage with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Pedestrian warning/guidance 
signage 
Accident with car/motorbike 0.017 55% 
Cross-walk attitude 0.001 50% 
Walking position adjustment 0.034 55% 
 
Table 72. Safety (from Traffic) with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Safety (from traffic) Accident with bicycle 0.002 56% 
Accident with car/motorbike 0.000 60% 
Walking in night time 0.047 56% 
Reason choosing walking area 0.050 52% 
 
Table 73. Security (from Crime) with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Security (from crime) Accident with bicycle 0.027 56% 
Accident with car/motorbike 0.006 64% 
Other transports combination 0.042 55% 
 
The responses for the question of Access to Open Spaces or Parks showed significant 
relationship with responses for only two questions of the Pedestrian Activity which were Accident 
with Bicycle and Accident with Car/Motorbike. And the relationships were quite reliable. Please see 
Table 74. The responses for the question of Feeling when Walking showed significant relationship 
with responses for several questions of the Pedestrian Activity which were: Accident with Bicycle; 
Accident with Car/Motorbike; Walking in Night Time; and Common Walkway Description. And the 
relationships were quite reliable as well. Please see Table 75.  
Then the responses for the question of Width of Sidewalk showed significant relationship 
with responses for several questions of the Pedestrian Activity which were Accident with Bicycle; 
Accident with Car/Motorbike; Walking in Night Time; Common Walkway Description; and Reason 
  
152 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 7: Comprehending the PL.AC.E. for Walking 
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
of Choosing Walking Area. And the relationships were quite reliable especially with the responses to 
the question of Accident with Car/Motorbike. Please see Table 76. Meanwhile the responses for the 
question of Walkway Physical Condition showed significant relationship also with responses for 
several questions of the Pedestrian Activity which were Walking Duration; Accident with Bicycle; 
Accident with Car/Motorbike; Walking in Daytime; Cross-walk Attitude; and Common Walkway 
Description. And the relationships were quite reliable especially with the responses to the question of 
Walking in Daytime. Please see Table 77.  
 
Table 74. Access to Open Spaces or Parks with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Access to open spaces or 
parks 
Accident with bicycle 0.000 52% 
Accident with car/motorbike 0.000 52% 
 
Table 75. Feeling when Walking with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Feeling when walking Accident with bicycle 0.000 52% 
Accident with car/motorbike 0.000 56% 
Walking in night time 0.015 48% 
Common walkway description 0.017 52% 
 
Table 76. Width of Sidewalk with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
 Accident with bicycle 0.000 56% 
Accident with car/motorbike 0.000 13% 
Walking in night time 0.028 44% 
Common walkway description 0.012 44% 
Reason choosing walking area 0.21 48% 
 
Table 77. Walkway Physical Condition with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Walkway physical condition Walking duration 0.050 48% 
Accident with bicycle 0.000 52% 
Accident with car/motorbike 0.000 56% 
Walking in daytime 0.029 30% 
Cross-walk attitude 0.015 56% 
Common walkway description 0.011 48% 
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The responses for the question of Greeneries along the Sidewalk showed significant 
relationship with responses for Common Walkway Description and the relation was quite reliable. 
Please see Table 78. The responses for the question of Walking Comfort showed significant 
relationship with responses for three questions which were Accident with Bicycle; Accident with 
Car/Motorbike; and Walking in Night Time. And the relationships were quite reliable. Please see 
Table 79. The responses for the question of Cleanliness showed significant relationship with three 
questions which were: Frequent Walking Location; Accident with Car/Motorbike; and Walking 
Position Adjustment. However the relationships were fairly reliable. Please see Table 80. 
 
Table 78. Greeneries along the Sidewalk with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Greeneries along the sidewalk Common walkway description 0.004 44% 
 
Table 79. Walking Comfort with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Walking comfort Accident with bicycle 0.001 56% 
Accident with car/motorbike 0.000 64% 
Walking in night time 0.45 56% 
 
Table 80. Cleanliness with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Cleanliness Frequent walking location 0.000 60% 
Accident with car/motorbike 0.026 60% 
Walking position adjustment 0.004 60% 
 
The responses for the question of Access to Public Transport showed significant 
relationships with responses for only two questions which were Other Transports Combination with 
higher reliability and Public Facilities Availability with lower reliability. Then the responses for the 
question of Pavement showed significant relationships with responses for Frequent Walking 
Location; Accident with Car/Motorbike; Walking Route Familiarity; Reason of Choosing Walking 
Area; and Interaction with Others. And the relationships were fairly reliable. See Table 81 and 82. 
 
Table 81. Access to Public Transport with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Access to public transport Other transports combination 0.000 30% 
Public facilities availability 0.010 56% 
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Table 82. Pavement with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Pavement Frequent walking location 0.003 60% 
Accident with car/motorbike 0.18 56% 
Walking route familiarity 0.035 60% 
Reason choosing walking area 0.028 44% 
Interaction with others 0.043 56% 
 
The responses for Land-use Diversity showed relations with responses for Accident with 
Bicycle; Accident with Car/Motorbike; Cross-walk Attitude; and Common Walkway Description. 
However the relationships were all fairly reliable. Meanwhile the responses for Accessibility for 
Disable showed relations with responses for Frequent Walking Location; Accident with Bicycle; 
Accident with Car/Motorbike; Walking in Daytime; and Walking in Night Time. However the 
relationships were all fairly reliable as well. And then the responses for Route Network/Connectivity 
showed relations with responses for Accident with Car/Motorbike and Walking Regularity/Routine. 
However the relationships were also fairly reliable. See Table 83, 84, and 85. 
 
Table 83. Land-use diversity with attributes of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Land-use diversity Accident with bicycle 0.011 64% 
Accident with car/motorbike 0.000 64% 
Cross-walk attitude 0.003 64% 
Common walkway description 0.046 45% 
 
Table 84. Accessibility for Disable Person with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Accessibility for disable 
person 
Frequent walking location 0.045 60% 
Accident with bicycle 0.017 56% 
Accident with car/motorbike 0.002 64% 
Walking in daytime 0.025 55% 
Walking in night time 0.031 52% 
 
Table 85. Route Network or Connectivity with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Route network or 
connectivity 
Accident with car/motorbike 0.000 64% 
Walking regularity/routine 0.044 64% 
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The responses for Attractiveness of Visual Point of Interests showed significant relations 
with responses for Accident with Bicycle; Accident with Car/Motorbike; Cross-walk Attitude; and 
Walking Position Adjustment. However the relationships were all only fairly reliable. Then the 
responses for Aesthetic showed significant relationships with responses for many questions of 
Pedestrian Activity. However the relationships were also fairly reliable except for the responses to 
Walking in Daytime which had quite reliable results. Refer to Table 86 and Table 87. 
 
Table 86. Attractiveness of Visual P.O.I. with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Attractiveness of visual 
P.O.I. 
Accident with bicycle 0.001 60% 
Accident with car/motorbike 0.000 68% 
Cross-walk attitude 0.024 64% 
Walking position adjustment 0.019 64% 
 
Table 87. Aesthetic with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Aesthetic Walking purpose 0.023 60% 
Accident with bicycle 0.019 56% 
Accident with car/motorbike 0.005 60% 
Public facilities availability 0.027 60% 
Walking in daytime 0.005 45% 
Walking in night time 0.003 56% 
Visual attractors 0.011 52% 
Cross-walk attitude 0.002 60% 
Common walkway description 0.023 52% 
Walking position adjustment 0.044 60% 
 
The responses for General Weather Condition in Summer showed relations with responses 
for Accident with Car/Motorbike; Walking in Daytime; Walking in Night Time; Cross-walk Attitude; 
and Walking Position Adjustment. However the relationships were only fairly reliable. Meanwhile 
General Weather Condition in Winter showed significant relationships with responses for Accident 
with Car/Motorbike; Walking in Daytime; Walking in Night Time; Cross-walk Attitude; and Reason 
of Choosing Walking Area. Yet the relationships were fairly reliable as well. See Table 88 and 89. 
 
Table 88. General Weather Condition in Summer with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
General weather condition in Accident with car/motorbike 0.017 60% 
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summer Walking in daytime 0.003 45% 
Walking in night time 0.023 56% 
Cross-walk attitude 0.000 56% 
Walking position adjustment 0.000 56% 
 
Table 89. General weather condition in winter with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
General weather condition in 
winter 
Accident with car/motorbike 0.004 60% 
Walking in daytime 0.000 50% 
Walking in night time 0.044 60% 
Cross-walk attitude 0.000 68% 
Reason choosing walking area 0.001 64% 
 
The responses for the question of Population/Neighborhood Density showed significant 
relationships with responses for Frequent Walking Location and Accident with Car/Motorbike. 
However the relationships were only fairly reliable. And then the responses for the question of 
Distance to Destinations showed significant relationships with responses for Accident with Bicycle; 
Cross-walk Attitude; and Walking Position Adjustment. And the relationships were also fairly 
reliable. See Table 90 and 91. 
 
Table 90. Population/Neighborhood Density with factors of Pedestrian Activity 
Pedestrian Environment Pedestrian Activity Pearson Chi-square Expected count < 5 
Population/neighborhood 
density 
Frequent walking location 0.009 65% 
Accident with car/motorbike 0.033 55% 
 
Table 91. Distance to destinations with factors of Pedestrian Activity 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Distance to 
destinations 
Accident with bicycle 0.029 60% 
Cross-walk attitude 0.053 64% 
Walking position adjustment 0.053 56% 
 
 
7.3 Discussion 
 
 Within the 3 key-elements, Pedestrian Profile, Pedestrian Activity, and Pedestrian 
Environment, only from the Pedestrian Profile we could see high propensity especially from Dataset 
1 and Dataset 2 since they represented rather homogenous profile of respondents. While from the 
  
157 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 7: Comprehending the PL.AC.E. for Walking 
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
key-elements of Pedestrian Activity and Pedestrian Environment, the level of propensities were 
rather low. However the propensities for certain key-attributes could be identified. The propensities 
of the Datasets were as the following explanation: 
a. Dataset 1 
Based on the propensity of Dataset 1 we would conclude that it represented highly the profile of 
people who used bicycle as main mobility choice; occasionally used public transportation; were 
currently studying in Kitakyushu yet not familiar with environmental issues; were Japanese by 
origin lived in apartment or mansion in Yahatanishi, Kitakyushu less than 1 month; were single 
male aged less than 21 years old. As for the activity attributes, this dataset also represented the 
walking habit of following the sign when crossing the road; the purpose to reduce the travel 
cost by walking; and the social interaction of talking with walk-mate.  
And for the environment attributes, it represented relatively low appreciation toward the hard 
element of Pedestrian Facilities i.e. pedestrian signage; relatively low appreciation toward 
traffic safety; relatively low appreciation toward factors of neighborhood livability which were 
quality of noise environment and population/neighborhood density; relatively low appreciation 
toward the walkability factors which were accessibility for disable person and general weather 
condition yet good appreciation toward route network or connectivity; relatively low 
appreciation toward factor of environmental quality i.e. aesthetic; and relatively low 
appreciation toward spatial planning feature i.e. land-use diversity. Please refer to Figure 204. 
 
 
Figure 204. Propensity of Dataset 1 
 
Profile 
•bicycle as main mobility 
•public tranport occasionally 
•studying in Kitakyushu, not 
familiar with environmental issues 
•Japanese, lived in apartement in 
Kitakyushu, for <1 month 
•single male <21 years old 
Activity 
•following the sign when crossing 
•reducing travel cost by walking 
•talking with walk-mate 
Environment 
•low appreciation toward: 
pedestrian signage; traffic safety; 
noise and density; accessibility for 
disable and weather; aesthetic; 
land-use 
•high appreciation toward: route 
network 
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b. Dataset 2 
Based on the propensity of Dataset 2 author would conclude that Dataset 2 represented highly 
the profile of people who used car as main mobility choice; occasionally used public 
transportation; were housewives and not familiar with environmental issues; were Japanese by 
origin lived in detached houses in Yahatanishi, Kitakyushu already for 2 years up to less than 5 
years and originally from inside Fukuoka prefecture; and were female married with more than 2 
children and aged between 21-40 years old. As for the activity attributes, this dataset also 
represented the walking habit of walking in the neighborhood, looking around when walking 
alone, and following the sign when crossing the road; the intensity of knowing several routes 
and take them alternately; the purpose to go to daily shops or pick up children; the interaction 
with other transport mode i.e. car; and the social interaction of adjusting walking position based 
on the other pedestrian.  
And for the environment attributes, it represented relatively low appreciation toward the hard 
element of Pedestrian Facilities i.e. pavement; relatively low appreciation toward traffic safety; 
relatively low appreciation toward factors of neighborhood livability which were security from 
crime and population/neighborhood density; relatively low appreciation toward the walkability 
factors i.e. general weather condition in winter; relatively low appreciation toward factor of 
environmental quality which were attractiveness of visual point of interests and aesthetic; and 
relatively low appreciation toward spatial planning feature which were land-use diversity and 
distance to destinations. Please refer to Figure 205. 
 
 
Figure 205. Propensity of Dataset 2 
Profile 
• car as main mobility 
•public tranport occasionally 
•housewives, not familiar with 
environmental issues 
•Japanese, lived in detached houses in 
Kitakyushu, for 2-<5 years, originally 
from inside Fukuoka-ken 
•married female with >2 children, 21-40 
years old 
Activity 
•walking in neighborhood, looking around 
when walking alone, following the sign 
when crossing 
•knowing several routes and take them 
alternately 
•walking to go to daily shops or pick up 
children 
• combine walking with car 
•adjusting walking position 
Environment 
• low appreciation toward: pavement; 
traffic safety; security from crime and 
density; weather in winter; 
attractiveness of visual POI and 
aesthetic; land-use and distance 
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c. Dataset 3 
Based on the propensity of Dataset 2 author would conclude that Dataset 3 represented the 
profile of people who used car as main mobility choice; occasionally used public transportation; 
were working or studying in Kitakyushu and not familiar with environmental issues; were 
Japanese by origin lived in detached houses in Yahatanishi, Kitakyushu already for more than 5 
years; and were male. As for the activity attributes, this dataset also represented the walking 
habit of walking in the neighborhood, looking around when walking alone, and following the 
sign when crossing the road; the intensity of walking from 30 minutes to 1 hour daily; the 
purpose to visit or recreation or exercise and no intention to reduce travel cost by walking; the 
interaction with other transport mode i.e. public transportation; and the social interaction of 
adjusting walking position based on the other pedestrian.  
And for the environment attributes, it represented good appreciation toward the hard element of 
Pedestrian Facilities i.e. pavement; relatively low appreciation toward factors of neighborhood 
livability which were security from crime and population/neighborhood density; relatively low 
appreciation toward the walkability factors which were walking comfort, accessibility for 
disable person, and general weather condition in winter; relatively low appreciation toward 
factor of environmental quality which were cleanliness and aesthetic, yet good appreciation 
toward attractiveness of visual point of interests; and relatively low appreciation toward spatial 
planning feature which were land-use diversity and distance to destinations, yet good 
appreciation toward access to public transport. Please refer to Figure 206. 
 
 
Figure 206. Propensity of Dataset 3 
Profile 
• car as main mobility 
•public tranport occasionally 
•working or studying in Kitakyushu, not 
familiar with environmental issues 
•Japanese, lived in detached houses in 
Kitakyushu, for >5 years 
•male 
Activity 
•walking in neighborhood, looking around 
when walking alone, following the sign 
when crossing 
•walking 30 mins - 1 hour daily 
•walking to visit/recreation/excercise, not 
to reduce travel cost 
• combine walking with public transport 
•adjusting walking position 
Environment 
• low appreciation toward: security from 
crime and density; walking comfort, 
accessibility for disable, weather in 
winter; cleanliness and aesthetic; land-
use and distance 
•high appreciation toward: pavement; 
attractiveness toward visual POI; access 
to public transport 
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 Based on the propensities of the Datasets, author would discuss how to utilize these 
readings as urban planning recommendations as the purpose of this research. After author 
summarized the propensities focusing only the responses with percentages higher than 50%, several 
points of recommendations were generated and proposed for each key-element as the following 
explanation: 
 
a. For the key-element of Pedestrian Profile, author found that the key-attributes-based 
questionnaire was able to clearly identify the profile when using it on homogeneous type of 
respondents for example groups of the same employment status e.g. students (Dataset 1) and 
groups of the same social cultural capital and gender e.g. housewives living in the same city 
(Dataset 2). On more heterogeneous respondents (Dataset 3), the profile was concluded to 
appear lesser in details.  
 
Furthermore for these profiles, author would categorize them under 3 categories which were 
Occasional Pedestrian, Recreational Pedestrian, and Functional Pedestrian. Occasional 
Pedestrian could be defined as group of people who walk only occasionally for random 
purposes while using another transport mode as the main mobility choice. Recreational 
Pedestrian would be defined as group of people who walk more intensively if not daily yet only 
for recreational or exercise purposes while still using another transport mode as the main 
mobility choice. Functional Pedestrian would be defined as group of people who actually rely 
on walking as the main mobility choice and only combine with other transport modes for 
certain reason such as long distance, fitness problem, time concern, etc. Having set up and 
defined the categories, author could identify that Dataset 1 and Dataset 2 would be included in 
categories ranging from Occasional Pedestrian to Recreational Pedestrian within the research 
area (Yahatanishi). 
 
Based on this finding, urban planners could analyze the percentage of both profiles within the 
overall composition focusing on employment status and social cultural capital of Yahatanishi 
inhabitants. If they represented small percentages then further evaluation of their walking 
activity and environment would be recommended to improve their walkability. If they 
represented only small percentages then focus on transforming them to be Functional Pedestrian 
would be recommended. Consultation workshop or forum group or community discussion 
could be arranged to listen on their problems and to find solutions during the planning or 
assessment processes. However, in order to complete the recommendation, more data of the 
total composition of Yahatanishi inhabitants were required. Please refer to Figure 207. 
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Figure 207. Recommendation from the Pedestrian Profile 
 
b. For the key-element of Pedestrian Activity, author found that the key-attributes-based 
questionnaire was hardly able to conclude the common activity when using it on respondents 
with younger age in average i.e. groups of students (Dataset 1) since they had more irregular 
daily routines and active living style. Yet it could fairly conclude the common activity of the 
respondents with older age in average such as groups of housewives living in the same city 
(Dataset 2) and mixed urban commuters (Dataset 3). 
 
In order to generate recommendation for the key-element of Pedestrian Activity, author tried to 
refer to previous study done by Xi (2012) that categorized the pedestrian into 2 types based on 
their walking activity, which were Commuters and Visitors. According to Xi, Commuters 
usually determine daily destination, prioritize travel time, and able to modify routes if required. 
Meanwhile, Visitors have rather non definitive schedules and routes. Referring to this definition, 
Dataset 1 could be easily categorized as Visitors since there were low propensity of daily 
destination and route familiarity. Dataset 2 and 3 could also be categorizes as Commuters. 
However this categorization was not entirely correct yet since some information were still 
missing. For example here we focused on the activity hence the categorization should refer to 
the action not the actor. Furthermore although both Dataset 2 and 3 had daily destinations and 
route familiarity, they were actually different in intensity. Having said that, author would 
modify the categorization into Visiting with high intensity (Dataset 1) and Commuting with low 
intensity (Dataset 2), and Commuting with middle intensity (Dataset 3).  
Data Collection Analysis Recommendation 
Compare with overall 
composition of 
Yahatanishi Inhabitants 
 
- if MINORITY:  
check activity and 
environment 
- if MAJORITY: 
focus on people 
Occasional Pedestrian 
Database 1: 
The Students 
Database 2: 
The Typical Families 
(Housewives) 
Recreational Pedestrian 
Database 3: 
The Urban Commuters 
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Based on this finding, we could conclude that the activity in Yahatanishi area in general 
representing less intense activity of walking for commuting. Thus urban planners and designers 
than could use this information to decide whether it needs to be improved in order to have a 
better walking experience. Cervero and Kockelman (1997) proposed that in order to boost the 
intensity of non-auto transport modes, density, land-use diversity, and pedestrian-oriented 
designs could be offered in urban planning recommendations. Additionally by looking at the 
recommendations from the key-elements of Pedestrian Profile and Pedestrian Environment, 
planners could also decide whether focusing on the people or the infrastructure when trying to 
improve or to preserve the activity. Please refer to Figure 208. 
 
 
Figure 208. Recommendation from the Pedestrian Activity 
 
c. For the key-element of Pedestrian Environment, author found that the key-attributes-based 
questionnaire had difficulties to capture definite measures of the walking environment based on 
the responses of 3 datasets since the most occurring response was “so-o” of which represented 
ambiguous meaning of either unsatisfactory or uncertainty. However in order to generate 
recommendation for optimum results of urban planning processes, author would argue that both 
meaning would represent low appreciation toward the common attributes of Pedestrian 
Environment. Hence based on this assumption, author found that from all three datasets, factor 
of neighborhood density from the attributes of neighborhood livability, and factors of land-use 
diversity and distance of destinations from the attributes of spatial planning features, all had 
received low appreciation from the responses. Having said that, author would conclude that 
Data Collection Analysis Recommendation 
Conclude that there is 
less-intense activity of 
COMMUTING in 
Yahatanishi 
 
- improving the 
DENSITY, DIVERSITY, 
&DESIGN 
Visiting 
(high intensity) 
Database 1: 
The Students 
Commuting 
(low to medium 
intensity) 
Database 2: 
The Typical Families 
(Housewives) 
Database 3: 
The Urban Commuters 
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there were spatial arrangement issues in Yahatanishi area especially since all those three factors 
were related to it. Those spatial issues were occurred especially within the neighborhood of the 
respondents since based on the propensity of Pedestrian Activity it was seen that the most 
frequent place of walking was within their own neighborhood (Dataset 1 and Dataset 2).  
 
Based on this finding, author would recommend improving the walking environment by 
focusing on spatial arrangement especially within the neighborhoods i.e. residential areas for 
urban planning and design processes. This focus on residential areas was contrasting with the 
existing condition within the case study showing that better walking environment was mostly 
occurred in commercial areas or city centers. Author would also argue that this recommendation 
could complement other factors for creating good walking conditions suggested by Jan Gehl 
which were: a continuous and complete pedestrian network; reliable feeling of safety that 
means protection from motorized traffic; security through collective surveillance and activity, 
especially in darkness; direct pedestrian routes with sufficient space – wide sidewalks – and no 
obstacles; stimulating and detailed facades, services and facilities facing the pedestrian streets; 
comfort, such as low noise, good air quality, cleanliness and weather protection; pedestrian 
facilities, like clean drinking fountains and toilets; green spaces, flower beds, trees, etc.; 
seating: formal, informal, and commercial seating; features that invite leisure activities and 
play; and art that generates identity with the town (and region) (Hass-Klau, 2015). These factors 
were also by coincident included in the key-attributes of the Pedestrian Environment.  
 
 
Figure 209. Recommendation from the Pedestrian Environment 
Data Collection Analysis Recommendation 
Improve the walking 
environment by focusing on 
SPATIAL ARRANGEMENT  
especially within the 
NEIGHBORHOODS 
Low apreciation of: 
NEIGHBORHOOD 
DENSITY,  
LAND-USE DIVERSITY,  
DISTANCE OF 
DESTINATIONS  
Database 1: 
The Students 
Database 2: 
The Typical Families 
(Housewives) 
Database 3: 
The Urban Commuters 
  
164 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 7: Comprehending the PL.AC.E. for Walking 
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
After discussing the result of the first part of analysis, author would also discuss the result 
of the second part of analysis and how to utilize it as urban planning recommendations. On the 
second part of analysis we conducted the cross-tabulation procedure. Firstly we would discuss about 
the correlation of the key-element of Pedestrian Profile with the key-element of Pedestrian 
Environment within pairs of factors of key-attributes from both key-elements. Table 93 showed the 
total recapitulation of highly reliable correlations (Pearson Chi-square under 0.05 and expected 
count < 5 under 20% or the same) from pairing Pedestrian Profile with Pedestrian Environment. 
 
Table 92. Total correlation of Profile – Environment with high reliability 
Pedestrian Profile Pedestrian Environment Pearson Chi-square Expected count < 5 
Current address 
Quality of noise environment 0.020 40% 
Walking comfort 0.024 50% 
Cleanliness 0.006 40% 
Pavement 0.013 40% 
Route network or connectivity 0.002 40% 
Aesthetic 0.004 50% 
Population/neighborhood density 0.000 37.5% 
Distance to destinations 0.005 50% 
Age 
Pedestrian crossing/bridge 0.002 60% 
Walkway physical condition 0.033 48% 
Access to public transport 0.022 44% 
Gender 
Access to public transport 0.001 10% 
General weather condition in summer 0.011 30% 
Population/neighborhood density 0.024 25% 
Familiar with 
“Climate Change” 
Seating place or rest area 0.029 48% 
Reason choosing 
living place 
Security (from crime) 0.000 45% 
Greeneries along the sidewalk 0.002 44% 
Access to public transport 0.000 40% 
Physical activity 
Seating place or rest area 0.001 32% 
Feeling when walking 0.008 36% 
Aesthetic 0.022 44% 
General weather condition in summer 0.002 44% 
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From the recapitulation of highly reliable correlations we could see that the highest result 
came from the pair of Gender and Access to Public Transport. From Figure 210 below we would 
conclude that male respondents appreciated the access to public transportation higher than the 
female respondents. Author could conclude that public transport facilities in the case study area 
which was Yahatanishi, was less accessible by the female users. Based on this finding, urban 
planners or designers specifically the ones dealing with public transport should evaluate the existing 
performance of the existing facilities of public transport and conduct improvements in order to make 
the public transport to be accessible for all users regardless the gender.  
 
 
Figure 210. Correlation diagram between Gender and Access to Public Transport 
 
Next we would discuss about the correlation of the key-element of Pedestrian Profile with 
the key-element of Pedestrian Activity within pairs of factors of key-attributes from both 
key-elements. Table 94 showed the total recapitulation of highly reliable correlations (Pearson 
Chi-square under 0.05 and expected count < 5 under 20% or the same) from pairing Pedestrian 
Profile with Pedestrian Activity. 
 
Table 93. Total correlation of Profile – Activity with high reliability 
Pedestrian Profile Pedestrian Activity Pearson Chi-square Expected count < 5 
Current address 
Frequent walking location 0.000 50% 
Walking purpose 0.003 50% 
Other transports combination 0.000 50% 
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Walking regularity/routine 0.018 40% 
Relation with travel cost 0.000 40% 
Marriage status Other transports combination 0.000 45% 
Age 
Walking duration 0.001 48% 
Other transports combination 0.000 40% 
Walking in night time 0.006 44% 
Walking regularity/routine 0.001 48% 
Common walkway description 0.037 48% 
Reason for choosing walking area 0.027 44% 
Interaction with other pedestrians 0.000 48% 
Gender 
Frequent walking location 0.019 20% 
Walking duration 0.000 10% 
Walking purpose 0.005 20% 
Accident with bicycle 0.018 10% 
Other transports combination 0.000 0% 
Walking in night time 0.003 10% 
Walking regularity/routine 0.001 10% 
Activity when walking alone 0.001 30% 
Relation with travel cost 0.001 20% 
Cross-walk attitude 0.017 20% 
Interaction with other pedestrians 0.000 10% 
Hometown 
Walking purpose 0.001 40% 
Other transports combination 0.025 18.8% 
Relation with travel cost 0.015 50% 
Car ownership and 
usage 
Other transports combination 0.000 45% 
Walking in daytime 0.044 45% 
Motorbike ownership Other transports combination 0.019 50% 
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and usage Walking in nigh time 0.025 50% 
Familiar with the term 
“Climate Change” 
Walking regularity/routine 0.008 48% 
Familiar with the term  
“Greenhouse Gases 
(GHG) or CO2 
Emission” 
Walking duration 0.007 48% 
Walking purpose 0.044 48% 
Walking regularity/routine 0.045 48% 
Reason choosing 
Living Place 
Walking duration 0.029 40% 
Walking purpose 0.019 44% 
Other transports combination 0.000 25% 
Reason for choosing walking area 0.035 44% 
Interaction with other pedestrians 0.045 44% 
Physical Activity Walking duration 0.000 44% 
Walking purpose 0.016 44% 
Walking in night time 0.026 32% 
Walking regularity/routine 0.028 32% 
Walking route familiarity 0.012 48% 
 
From the recapitulation of highly reliable correlations we could see that the highest result 
came from several pairs between question of Gender from Pedestrian Profile and almost many 
questions from Pedestrian Activity with very reliable results. For example in relation with Frequent 
Walking Location, we could see that beside the neighborhood as the most frequent location of 
walking, the male respondents also frequently walked to or from public transport station and in other 
locations. Meanwhile for the female respondents we could see that the neighborhood almost became 
the one and only walking location, as seen in Figure 211. 
Furthermore we could see another example of highly reliable correlations between Gender 
as the factor of Pedestrian Profile in relation with Walking Duration as the factor of Pedestrian 
Activity which concluded that the male respondents walked mostly within duration of 15 to 30 
minutes or even longer, while the female respondents walked only within duration of 15 – 30 
minutes or shorter, as seen in Figure 212. This would also probably means that the male respondents 
could actually walk further and longer in distances. 
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Figure 211. Correlation diagram between Gender and Frequent Walking Location 
 
 
Figure 212. Correlation diagram between Gender and Walking Duration 
 
And then in relation with Walking Purpose, we could see that the male respondents mostly 
walked to go to work places or schools beside for recreational purpose. Meanwhile the female 
respondents mostly walked to go for daily shopping or to pick up children from school beside also to 
go for recreational purpose. Refer to Figure 212. 
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Figure 213. Correlation diagram between Gender and Walking Purpose 
 
In regard with Accident with Bicycle, we could see that the male respondents did 
experience accident with bicycle within the range from seldom to almost every time. On the other 
hand, the female respondents hardly to experience accident with bicycle within the range from 
sometimes to almost never. Refer to Figure 214. 
 
Figure 214. Correlation diagram between Gender and Accident with Bicycle 
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Meanwhile in relation with Other Transports Combination with Walking, we could see that 
the male respondents mostly combined walking with public transportation. Meanwhile the female 
respondents mostly combined walking with using car or only walked. Refer to Figure 215. And then 
in relation with Walking in Night time, we could see that safety and security concerns during 
walking in night time were raised mostly by the female respondents. Refer to Figure 216. 
 
Figure 215. Correlation diagram between Gender and Other Transports Combination with Walking 
 
 
Figure 216. Correlation diagram between Gender and Walking in Night Time 
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From Walking Regularity/Routine, we could see that the male respondents mostly walked 
daily which means 5 days or more. Meanwhile, the female respondents mostly walked either daily or 
only occasionally. Refer to Figure 217. In regard with Relation between Walking and Travel Cost, 
we could see that indeed the male respondents mostly walked to reduce travel cost. And despite the 
female respondents also mostly walked to reduce travel cost, in fact there were groups of female 
respondents that do not walk and do not mind of high travel cost. Refer to Figure 218. 
 
Figure 217. Correlation diagram between Gender and Walking Regularity/Routine 
 
Figure 218. Correlation diagram between Gender and Relation between Walking and Travel Cost 
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Then in relation with Cross-walk Attitude, we could see that the female respondents 
mostly look for the signs and always follow them, more than the male respondents. Refer to Figure 
219. In regard with the Interaction with Other Pedestrians, we could see that the female respondents 
did interact more with other pedestrians compared to the male respondents. Refer to Figure 220. 
 
 
Figure 219. Correlation diagram between Gender and Cross-walk Attitude 
 
 
Figure 220. Correlation diagram between Gender and Interaction with Other Pedestrians 
  
173 
A Study on Pedestrian’s Profile, Activity, and Environment for a Low Carbon Urban Mobility Design in Kitakyushu 
Chapter 7: Comprehending the PL.AC.E. for Walking 
Fritz Akhmad Nuzir [2013DBB003] – The University of Kitakyushu 
These findings actually complemented previous findings by King et al (2003), Dawson et 
al (2007), Foster et al (2004), and Tsubono et al (2002) which concluded that factor of Gender 
mainly differentiated the activity of the pedestrians. Therefore demographic data such as gender 
composition of inhabitants in Yahatanishi would also be used for urban planning recommendations. 
 
Table 94. Total correlation of Environment – Activity with high reliability 
Pedestrian 
Environment 
Pedestrian Activity Pearson Chi-square Expected count < 5 
Seating place or rest 
area 
Walking duration 0.03 48% 
Walking route familiarity 0.036 48% 
Pedestrian 
crossing/bridge 
Walking in daytime 0.005 45% 
Feeling when walking Walking in night time 0.015 48% 
Width of sidewalk 
Accident with car/motorbike 0.000 13% 
Walking in night time 0.028 44% 
Common walkway description 0.012 44% 
Reason choosing walking area 0.21 48% 
Walkway physical 
condition 
Walking duration 0.050 48% 
Walking in daytime 0.029 30% 
Common walkway description 0.011 48% 
Greeneries along the 
sidewalk 
Common walkway description 0.004 44% 
Access to public 
transport 
Other transports combination 0.000 30% 
Pavement Reason choosing walking area 0.028 44% 
Land-use diversity Common walkway description 0.046 45% 
Aesthetic Walking in daytime 0.005 45% 
General weather 
condition in summer 
Walking in daytime 0.003 45% 
General weather 
condition in winter 
Walking in daytime 0.000 50% 
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From the recapitulation of highly reliable correlations we could see that the highest result 
came from the pair between the question of Width of Sidewalk from Pedestrian Environment and the 
question of Accident with Car/Motorbike from Pedestrian Activity with very reliable results. For the 
results we could see that if the width of sidewalk was narrower than the accident with car/motorcycle 
which is occurred almost every time seemed to be increased. Based on this finding author would 
simply conclude that the width of sidewalk is related closely with the possibility of accidents hence 
urban planners or designers could use this information to define the optimum width of sidewalk that 
can improve the walking safety, as seen in Figure 221. 
 
Figure 221. Correlation diagram between Width of Sidewalk and Accident with Car/Motorbike 
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8.1 Result 
 
The data analysis using frequency procedure towards the key-attributes of Pedestrian 
Profile was proven to be able to identify the profile of certain people especially in regard with their 
walking performance. By doing this analysis we could define whether one group represents the 
profile of pedestrian or not and of which kind. From the datasets we could understand that the 
students do walk indeed yet it is the second choice after cycling and less related to the 
environmentally friendliness. Meanwhile the housewives are highly dependent on the use of cars. 
From the propensity reading, it can be concluded that the common attributes of Pedestrian Profile 
from all 3 datasets are that they are not public transportation users, they are/were studying and/or 
working in the city of Kitakyushu, their level of knowledge towards environmental terms were very 
low, they lives in Kitakyushu city currently especially in the case study area which is Yahatanishi. 
Thus since most frequent walking location was around their houses, author argued that the 
respondents profile represented partly of the people who experience walking in Yahatanishi. These 
common profiles could be used to generate basic strategy that can work for all. However Dataset 3 
had rather slightly more answers with a percentage lower than 50% since it was more random group 
compared to the other two meaning that we hardly could understand the profile. Therefore this tool 
requires a designated group of people rather than random sample. It could be based on the 
neighborhood (the environment) or the social cultural setting (the activities). General sampling will 
result general reading of which could not assess specific issue on specific area. 
Furthermore for these profiles, author would categorize them under 3 categories which 
were Occasional Pedestrian, Recreational Pedestrian, and Functional Pedestrian. Occasional 
Pedestrian could be defined as group of people who walk only occasionally for random purposes 
while using another transport mode as the main mobility choice. Recreational Pedestrian would be 
defined as group of people who walk more intensively if not daily yet only for recreational or 
exercise purposes while still using another transport mode as the main mobility choice. Functional 
Pedestrian would be defined as group of people who actually rely on walking as the main mobility 
choice and only combine with other transport modes for certain reason such as long distance, fitness 
problem, time concern, etc. Having set up and defined the categories, author could identify that 
Dataset 1 and Dataset 2 would be included in categories ranging from Occasional Pedestrian to 
Recreational Pedestrian within the research area (Yahatanishi). 
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Based on this finding, urban planners could analyze the percentage of both profiles within 
the overall composition focusing on employment status and social cultural capital of Yahatanishi 
inhabitants. If they represented small percentages then further evaluation of their walking activity 
and environment would be recommended to improve their walkability. If they represented only small 
percentages then focus on transforming them to be Functional Pedestrian would be recommended. 
Consultation workshop or forum group or community discussion could be arranged to listen on their 
problems and to find solutions during the planning or assessment processes. However, in order to 
complete the recommendation, more data of the total composition of Yahatanishi inhabitants were 
required. 
As for the common attributes of Pedestrian Activity, the propensity of the frequent walking 
location from all 3 datasets indicated that people are walking around their neighborhood. Based on 
this finding, it is recommended that the priority and focus of developing a walkable area should be 
given towards the residential area especially within the homogenous land-use development. Walking 
during night time is less preferable for all 3 datasets. All 3 datasets represent similar behavior that 
the people mostly follow the sign. All 3 datasets represent similar common walkway description 
which is walkway with greeneries. As for the experience of accident or any other kind of collisions 
with bicycle, all 3 datasets indicated low propensity of having seldom or not often experience of 
such event. And as for the experience of accident or any other kind of collisions with car/motorcycle, 
all 3 datasets indicated low propensity of having seldom experience of such event. 
In order to generate recommendation for the key-element of Pedestrian Activity, author 
tried to refer to previous study done by Xi (2012) that categorized the pedestrian into 2 types based 
on their walking activity, which were Commuters and Visitors. According to Xi, Commuters usually 
determine daily destination, prioritize travel time, and able to modify routes if required. Meanwhile, 
Visitors have rather non definitive schedules and routes. Referring to this definition, Dataset 1 could 
be easily categorized as Visitors since there were low propensity of daily destination and route 
familiarity. Dataset 2 and 3 could also be categorizes as Commuters. However this categorization 
was not entirely correct yet since some information were still missing. For example here we focused 
on the activity hence the categorization should refer to the action not the actor. Furthermore although 
both Dataset 2 and 3 had daily destinations and route familiarity, they were actually different in 
intensity. Having said that, author would modify the categorization into Visiting with high intensity 
(Dataset 1) and Commuting with low intensity (Dataset 2), and Commuting with middle intensity 
(Dataset 3).  
Based on this finding, we could conclude that the activity in Yahatanishi area in general 
representing less intense activity of walking for commuting. Thus urban planners and designers than 
could use this information to decide whether it needs to be improved in order to have a better 
walking experience. Cervero and Kockelman (1997) proposed that in order to boost the intensity of 
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non-auto transport modes, density, land-use diversity, and pedestrian-oriented designs could be 
offered in urban planning recommendations. Additionally by looking at the recommendations from 
the key-elements of Pedestrian Profile and Pedestrian Environment, planners could also decide 
whether focusing on the people or the infrastructure when trying to improve or to preserve the 
activity. 
Regarding the common attributes of Pedestrian Environment, there are indications of 
uncertainty or dissatisfaction for factor such as seating places or rest areas, safety (from traffic), 
quality of noise environment, population/neighborhood density, accessibility for disable person, 
general weather condition, aesthetic, and land-use diversity. However these are only possibilities 
since the dissatisfaction was never mentioned clearly instead only by stating “so-so” of which could 
also represent uncertainty as the result of inexperience profile. On the contrary only the route 
network or connectivity was appreciated. In order to generate recommendation for optimum results 
of urban planning processes, author would argue that both meaning would represent low 
appreciation toward the common attributes of Pedestrian Environment. Hence based on this 
assumption, author found that from all three datasets, factor of neighborhood density from the 
attributes of neighborhood livability, and factors of land-use diversity and distance of destinations 
from the attributes of spatial planning features, all had received low appreciation from the responses. 
Having said that, author would conclude that there were spatial arrangement issues in Yahatanishi 
area especially since all those three factors were related to it. Those spatial issues were occurred 
especially within the neighborhood of the respondents since based on the propensity of Pedestrian 
Activity it was seen that the most frequent place of walking was within their own neighborhood 
(Dataset 1 and Dataset 2).  
Based on this finding, author would recommend improving the walking environment by 
focusing on spatial arrangement especially within the neighborhoods i.e. residential areas for urban 
planning and design processes. This focus on residential areas was contrasting with the existing 
condition showing that better walking environment was mostly occurred in commercial areas or city 
centers. Author would also argue that this recommendation could complement other factors for 
creating good walking conditions suggested by Jan Gehl which were: a continuous and complete 
pedestrian network; reliable feeling of safety that means protection from motorized traffic; security 
through collective surveillance and activity, especially in darkness; direct pedestrian routes with 
sufficient space – wide sidewalks – and no obstacles; stimulating and detailed facades, services and 
facilities facing the pedestrian streets; comfort, such as low noise, good air quality, cleanliness and 
weather protection; pedestrian facilities, like clean drinking fountains and toilets; green spaces, 
flower beds, trees, etc.; seating: formal, informal, and commercial seating; features that invite leisure 
activities and play; and art that generates identity with the town (and region) (Hass-Klau, 2015). 
These factors were also by coincident included in the Pedestrian Environment. 
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 On the second part of analysis we conducted the cross-tabulation procedure. The objective 
of this method of analysis was to elaborate the relationship between the key-attributes within each 
key-element in order to find unique phenomena related to walking experience. From the correlations 
between the key-element of Pedestrian Profile and Pedestrian Environment we could see that the 
highest result came from the pair of Gender and Access to Public Transport. We would conclude that 
male respondents appreciated the access to public transportation higher than the female respondents. 
Author could conclude that public transport facilities in Yahatanishi, was less accessible by the 
female users. Based on this finding, urban planners or designers specifically the ones dealing with 
public transport should evaluate the existing performance of the existing facilities of public transport 
and conduct improvements in order to make the public transport to be accessible for all users 
regardless the gender. 
Meanwhile from the correlations between the key-element of Pedestrian Profile and 
Pedestrian Activity we could see that the highest result came from several pairs between question of 
Gender from Pedestrian Profile and almost many questions from Pedestrian Activity with very 
reliable results such as Frequent Walking Location; Walking Duration; Walking Purpose; Accident 
with Bicycle; Other Transports Combination with Walking; Walking in Night time; Walking 
Regularity/Routine; Relation between Walking and Travel Cost; Cross-walk Attitude; Interaction 
with Other Pedestrians. These findings actually complemented previous findings by King et al 
(2003), Dawson et al (2007), Foster et al (2004), and Tsubono et al (2002) which concluded that 
factor of Gender mainly differentiated the activities of the pedestrians. Therefore demographic data 
such as gender composition of inhabitants in Yahatanishi would also be useful information for 
generating urban planning recommendations.  
From the correlations between the key-element of Pedestrian Activity and Pedestrian 
Environment we could see that the highest result came from the pair between the question of Width 
of Sidewalk from Pedestrian Environment and the question of Accident with Car/Motorbike from 
Pedestrian Activity with very reliable results. For the results we could see that if the width of 
sidewalk was narrower than the accident with car/motorcycle which is occurred almost every time 
seemed to be increased. Based on this finding author would simply conclude that the width of 
sidewalk is related closely with the possibility of accidents hence urban planners or designers could 
use this information to define the optimum width of sidewalk that can improve the walking safety 
 
 
8.2 Summary 
 
Impact to the natural environment which we are facing intensively nowadays, is climate 
change. GHG emission as one of urban development outcomes that causes the phenomenon of 
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climate change actually were spread out all over the world within the atmosphere thus it moves over 
and neglects the borders between countries. As it continues to accumulate in the atmosphere, the 
global temperature also continues to increase. This creates another phenomenon which is global 
warming. Global warming triggers many imbalance conditions of the nature of which everyone 
either developed countries or developing countries shares the impacts inclusively. Unfortunately it 
can be seen from the series of disastrous events occurring in many different parts of the world. 
The on-going urban development requires massive expansion in transportation 
infrastructure. Transportation sector is single-handedly responsible for a quarter of CO
2
 emission 
worldwide. This percentage increases up to 40% in European cities and even more than 50% in 
Japanese cities. Beside of that it is also predicted to consume up to 50% of global energy use in 2030. 
The increase of travel demand due to economic development and urban sprawl generated the 
increase of motorized vehicles which exacerbated the emission of GHG. Therefore it is very clear 
that, in order to reduce the emission, one of the important methods is to promote the use of 
non-motorized transportation modes. Non-motorized transportation is alternative transportation 
without employing motor vehicle of which author would introduce as low carbon urban mobility. 
The low carbon urban mobility modes include walking and bicycling and require only 
their own designated spaces at minimum. More advanced system such as public bicycle sharing 
could also be utilized. Yet these emission-free modes require behavioral changes, commitments, and 
interventions by the city government and the citizen as well. Furthermore low carbon urban mobility 
is one of the most important elements of the concept of Low Carbon City. In order to achieve the 
goal of low carbon city, improving walking experience and the city walkability is inevitable. Hence 
author developed this research in order to generate findings to support the hypothesis of walking as 
low carbon mobility choice in urban setting within the selected case study area. 
As for the cost for developing facilities and infrastructures for walking and cycling, it is 
acknowledged that it will be a lot cheaper than the cost needed to develop road infrastructure for 
motorized vehicles. Especially in regard to the environmental cost, walking and cycling cause little 
or less impact to the natural environment. However due to the current global urban structures, mostly 
intensive and step by step development are required to establish walkable and cycable environment. 
Also from the current states of both, walking is the one which requires extra and innovative efforts 
since it is somehow vanishing from our cities. Therefore in this research, author would base on the 
hypothesis of walking as low carbon mobility choice in urban setting and then develop research and 
investigation on how to re-introduce walking back into our cities. What kind of factors affecting 
walking? Do we really need to improve its facilities only? Is it enough? Various walking 
infrastructures have been developed around the globe, as seen in Figure 14, yet they are not decisive 
enough since walking is still unpopular nowadays. What about other factors such as people’s 
behaviors, safety, cultural background, or others? And most importantly is how to understand the 
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preferences of pedestrian in order to create a better walking experience. As the case study for this 
research, author selected Japan as one of the countries which has introduced the concept of low 
carbon city in its urban development. 
From the documentation of pedestrian way in several cities in Japan author would 
conclude that there are generally seven types of pedestrian way configuration based on its physical 
description as described in the following typology: 
a. Type 1 is the pedestrian way which has no separation with the road for vehicles. The 
pedestrians share the same space with the other transport modes.  
b. Type 2 is the pedestrian way which has marks in a form of colored line or surface to indicate 
the walkway. 
c. Type 3 is the pedestrian area which is elevated at around 10 cm or higher from the road surface 
and covered mostly by pavement. 
d. Type 4 is the pedestrian way which is already well-defined physically like Type 3. This type 
could be referred as the advancement of Type 3 in regard to its width since it has wider width. 
e. Type 5 is similar with Type 4. In Type 5 we could already find greeneries along the pedestrian 
way. 
f. Type 6 is the modification of Type 4 or Type 5 of which includes the cycling way/track. 
From the documentation of pedestrian ways in Yahatanishi, it could be concluded that this 
areas have all types of the common pedestrian way of Japanese cities. However we could also see 
that generally there are still many pedestrian ways especially in the residential areas taking the form 
of Type 1, Type 2, and Type 3 which are the basic physical description of the pedestrian area. 
Therefore it is interesting to find out whether the pedestrians are actually satisfied already with these 
3 types or they have specific preferences. And it was also seen that more attractive or modern types 
of pedestrian way, Type 4, 5, and 6, are located mostly in commercial or business areas and in the 
surrounding of public facilities.  
Does the approach of functionality toward the residential areas have resulted walking 
comfort of the inhabitants. It is also interesting to know when speaking about physical description of 
a pedestrian way, which elements are actually influencing the walking experience. Is it the pavement 
pattern as we discussed this in the previous chapter or the greeneries or other elements? These kinds 
of questions were the foundations to develop several preliminary studies which were video 
observation and analysis and content analysis from scientific literatures. 
From the result of video analysis and questionnaire, author concluded that there were 
indications of visual impact of pavement pattern on pedestrian walking experience. However the 
level of significant of this memory to the pedestrian’s walking experience was still unknown. The 
influence from other factors should also be taken into account. Furthermore since the study focused 
only to the pedestrians which are daily commuters, the behavior of visitor type pedestrians is 
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excluded from the conclusion of this study. Another limitation was concerned with the selection of 
case study area which is an educational designated area. The result might be different when being 
conducted to a commercial area for example, or to a multipurpose area due to a different routines 
and much more complex external influences.  
The method of video observation and analysis using open source software has given many 
benefits for this study yet it still faces many challenges such as the need of bigger database of video 
sampling from more case studies. And also the determination of camera angle was important to 
avoid misleading tracking information. However the final goal was to know the pedestrian’s 
preference so that urban design and planning would be more effective in improving the walking 
environment. The question of how significant the influence of walking environment especially visual 
features such as pavement pattern still remains un-clear by conduction such study without having 
fully understood the other attributes that influence the urban walking experience. Therefore author 
were determined to find solution for the research problems and further the study. 
Meanwhile from the content analysis of scientific literatures, author concluded from 
various previous studies that in order to discuss and elaborate the walking phenomenon there were 
key-elements of Pedestrian Profile, Pedestrian Activity, and Pedestrian Environment which are being 
introduced by author as its abbreviation, PL.AC.E. These key-elements were originally based on 
categorization of keywords of 45 referenced manuscripts. Furthermore each key-element will be 
defined by the common key-attributes which were also extracted from the referenced manuscripts.  
Author proposed that the key-element of Pedestrian Profile could be defined by 
investigating key-attributes as follow: age; financial income; physical condition; gender; mobility 
choice; employment and education background; social cultural capital; pedestrian type; and public 
transportation usage. Author further proposed that the key-element of Pedestrian Activity could be 
defined by investigating key-attributes as follow: walking-related purposes; social interaction; 
walking intensity; walking habits; and transport modes interaction. The last but not the least 
important is the key element of Pedestrian Environment of which could be defined from several 
key-attributes as follow: spatial planning; walk-ability; neighborhood livability; traffic safety; 
pedestrian facilities (hard elements); pedestrian facilities (soft elements); and environmental quality. 
Naturally these key-attributes are interrelated to each other thus the key-elements could not be 
entirely independent as well. 
Author aimed that in future of urban planning process, the key-elements of PL.A.CE. 
could be emphasized as the framework for planning focuses while the common attributes could 
become the planning parameters. In the post-occupancy stage, authors would also suggest to value 
the PL.AC.E. and utilize its key-attributes for detail measurements. However it would also require 
adaptation to the context. By contextually defining and/or re-defining the PL.AC.E., author 
suggested that an urban area could be assessed for its existing performances and/or be improved 
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based on its potentials to become a walk-able area. However it is required to examine and to find the 
best method to utilize this framework. The method of data collection using questionnaire was 
selected based on the finding that this was the most common method for data collection in the study 
of walking phenomenon. The questionnaire was designed to target different kind of respondents and 
areas so then the result could be representing different scenarios for the validation process. 
In order to comprehend and discuss the result of the data collection, series of statistical 
analysis were conducted using the SPSS (Statistical Package for Social Sciences) software version 
17. After inputting the responses, author started the first stage of data analyzing by conducting a 
descriptive statistical analysis using frequency procedure. The purpose was to identify the propensity 
of each key-attribute in order to understand the characteristic of research subject. Furthermore to get 
better understanding of the responses, author conducted the second stage of data analysis using 
bivariate analysis on the SPSS software. The purpose of this stage was to elaborate the relationship 
between the key-attributes within each key-element in order to find unique phenomena related to 
walking. This was done by looking at pairs of key-attributes on how they interact or are different. 
The pairs were arranged by selecting one attribute of one key-element and another attribute of 
another key-element. Therefore there were 3 groups of analysis: Pedestrian Profile paired with 
Pedestrian Environment, Pedestrian Profile paired with Pedestrian Activity, and Pedestrian 
Environment paired with Pedestrian Activity.  
The descriptive analysis using frequency procedure towards the key-attributes of 
Pedestrian Profile was proven to be able to identify the profile of certain people especially in regard 
with their walking performance. By doing this analysis we could define whether one group 
represents the profile of pedestrian or not and of which kind. Furthermore for these profiles, author 
would categorize them under 3 categories which were Occasional Pedestrian, Recreational 
Pedestrian, and Functional Pedestrian. Occasional Pedestrian could be defined as group of people 
who walk only occasionally for random purposes while using another transport mode as the main 
mobility choice. Recreational Pedestrian would be defined as group of people who walk more 
intensively if not daily yet only for recreational or exercise purposes while still using another 
transport mode as the main mobility choice. Functional Pedestrian would be defined as group of 
people who actually rely on walking as the main mobility choice and only combine with other 
transport modes for certain reason such as long distance, fitness problem, time concern, etc. Having 
set up and defined the categories, author could identify that Dataset 1 and Dataset 2 would be 
included in categories ranging from Occasional Pedestrian to Recreational Pedestrian within the 
research area (Yahatanishi). 
As for the common attributes of Pedestrian Activity, the propensity of the frequent walking 
location from all 3 datasets indicated that people are walking around their neighborhood. Based on 
this finding, it is recommended that the priority and focus of developing a walkable area should be 
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given towards the residential area especially within the homogenous land-use development. Author 
would modify the categorization into Visiting with high intensity (Dataset 1) and Commuting with 
low intensity (Dataset 2), and Commuting with middle intensity (Dataset 3). Based on this 
categorization, we could conclude that the activity in Yahatanishi area in general representing less 
intense activity of walking for commuting. Thus urban planners and designers than could use this 
information to decide whether it needs to be improved in order to have a better walking experience. 
Regarding the common attributes of Pedestrian Environment, there are indications of 
uncertainty or dissatisfaction for factor such as seating places or rest areas, safety (from traffic), 
quality of noise environment, population/neighborhood density, accessibility for disable person, 
general weather condition, aesthetic, and land-use diversity. However these are only possibilities 
since the dissatisfaction was never mentioned clearly instead only by stating “so-so” of which could 
also represent uncertainty as the result of inexperience profile. On the contrary only the route 
network or connectivity was appreciated. In order to generate recommendation for optimum results 
of urban planning processes, author would argue that both meaning would represent low 
appreciation toward the common attributes of Pedestrian Environment. Hence based on this 
assumption, author found that from all three datasets, factor of neighborhood density from the 
attributes of neighborhood livability, and factors of land-use diversity and distance of destinations 
from the attributes of spatial planning features, all had received low appreciation from the responses. 
Having said that, author would conclude that there were spatial arrangement issues in Yahatanishi 
area especially since all those three factors were related to it. Those spatial issues were occurred 
especially within the neighborhood of the respondents since based on the propensity of Pedestrian 
Activity it was seen that the most frequent place of walking was within their own neighborhood 
 Then author also argue that the framework also should be able to elaborate the relationship 
between the key-attributes within each key-element in order to find unique phenomena related to 
walking. This was investigated by conducting bivariate analysis. From the analysis, there was one 
key-attribute that had significant relations with many other attributes which was Gender. Therefore 
author would conclude that demographic data such as gender composition of inhabitants in 
Yahatanishi would also be useful information for genrating urban planning recommendations. 
 
 
8.3 Foreseen 
 
Non-motorized transportation is alternative transportation without employing motor 
vehicle including walking and cycling. Having acknowledged this, many multidisciplinary studies 
had already been conducted to acknowledge and re-introduce the contribution of walking to 
sustainable urban development. However there are way too many variations of attributes to be 
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discussed and investigated. This diverse finding of attributes addressing the issues on walking 
possibly has distracted the efforts of creating better walk-able urban planning and development. It 
will take an enormous effort and time for them to consider all the attributes that are available.  
The main question for this research was how to understand the walking experience in 
Japanese cities specifically in the chosen case study area. And then the second question was how to 
create a cross-field framework consisting common key-elements and key-attributes of walking 
which can be used to serve as a measurement tool for urban planning or assessment. By 
understanding the walking experience in Japanese cities specifically in the chosen case study area, 
the importance of walking in urban development and also its current performance as an important 
mean of low carbon urban mobility could be comprehended. Then by synthesizing key-elements and 
key-attributes from literatures studies, a tool for comprehensive planning and assessment could be 
proposed so that an urban area could be assessed for its existing performances and/or be improved 
based on its potentials to become a walk-able area.  
At the end the utilization of a survey questionnaire which was the most used method in the 
study of walking phenomenon was assessed to implement the framework. The purpose is to confirm 
that it can serve as a measure for urban planning or assessment in promoting a walking-friendly 
environment. The framework should be able to identify the propensity of each key-attribute in order 
to understand the characteristic of research subject. The framework also should be able to elaborate 
the relationship between the key-attributes within each key-element in order to find unique 
phenomena related to walking. The propensity and the relationship will be valuable information for 
planning and assessment process at the early stage. 
By understanding the walking experience in Japanese cities specifically in the chosen case 
study area, the importance of walking in urban development and also its current performance as an 
important mean of low carbon urban mobility could be comprehended. Then by synthesizing 
key-elements and key-attributes from literatures studies, a tool for comprehensive planning and 
assessment was proposed so that an urban area could be assessed for its existing performances 
and/or be improved based on its potentials to become a walk-able area. The tool was able to identify 
the propensity of each key-attribute in order to understand the characteristic of research subject. The 
tool was should be able to elaborate the relationship between the key-attributes within each 
key-element in order to find unique phenomena related to walking. The tool will be provide valuable 
information for urban planning and assessment. 
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Appendix 
 
1 
身近な歩行環境についてのアンケートご協力のお願い 
 
 
 
博士論文の執筆のため、歩行環境について北九州にお住まいの皆様よりアンケートを集めておりま
す。つきましては、お手数ですがアンケートにご協力お願いいたします。また、ご回答していただいた
アンケートは返信用封筒に入れ、郵便ポストにご投函をお願いいたします。(切手は不要です) 
 
尚、今回ご回答いただいたアンケート内容を研究目的以外で利用することは一切ございません。 
 
ご不明な点がございましたら、フリツまでお問い合わせください。 
 
 
フリツ・アーマド・ヌジル 
北九州市立大学大学院 
国際環境工学研究科 建築デザインコース 
デワンカー・バート研究室 博士課程 
北九州市若松区ひびきの 1-1 
Tel: 093-695-3245 / Fax: 093-695-3345   
E-mail：fritz.ahmad@gmail.com, u3dbb003@eng.kitakyu-u.ac.jp  
 
 
 
回答期限 
2015年 6月 15日(月) 
 
 
 
 
【回答者情報】 
 
ご職業 
学生・主婦・会社員・自営業・ 
公務員・その他(      ) 
 お住まい 
（   ）市（   ）区 
 勤務先 / 通学先 
（   ）市（   ）区 
未婚 / 既婚 
子供（  ）人 
年齢 
（    ）歳 
性別 
男  ／  女 
出身地 国籍 
 
 
各質問に対して当てはまる答えを一つ選択し、○をつけてください。 
 
例: 
 
質問 
① 答え 1 
② 答え 2 
③ 答え 3 
④ 答え 4 
⑤ 答え 5 
 
 
2 
パート 1 
歩行者の情報に関する質問 
 
□ 公共交通機関の使用頻度はどれくらいですか。 
① 毎日使用す
る 
② 週に複数回
使用する 
③ 少なくとも週
1 回以上は使
用する 
④ たまに使用
する 
⑤ 使用しない 
□ 主な通勤手段は何ですか。(該当者のみお答えください) 
① 車 /バイク / 
原動機付自
転車 
② 公共交通機
関 
③ 自転車 ④ 徒歩 ⑤ ①～④を複
数組み合わ
せて通勤 
□ 主な通学手段は何ですか。(該当者のみお答えください。) 
① 車 /バイク / 
原動機付自
転車 
② 公共交通機
関 
③ 自転車 ④ 徒歩 ⑤ ①～④を複
数組み合わ
せて通勤 
□ 最もよく行く商業施設(スーパーや商店等)に行く主な交通手段は何ですか。(該当者のみお答えくださ
い) 
① 車 /バイク / 
原動機付自
転車 
② 公共交通機
関 
③ 自転車 ④ 徒歩 ⑤ ①～④を複
数組み合わ
せて通勤 
□ 病院、郵便局、銀行等に行く主な交通手段は何ですか。(該当者のみお答えください) 
① 車 /バイク / 
原動機付自
転車 
② 公共交通機
関 
③ 自転車 ④ 徒歩 ⑤ ①～④を複
数組み合わ
せて通勤 
□ 娯楽施設、友人や親戚の家を訪れる主な交通手段は何ですか。(該当者のみお答えください) 
① 車 /バイク / 
原動機付自
転車 
② 公共交通機
関 
③ 自転車 ④ 徒歩 ⑤ ①～④を複
数組み合わ
せて通勤 
□ あなたは車を所有、使用していますか。 
① 車を所有しており、頻繁に使用(週 5日以上)している 
② 車を所有しているが、あまり使用(週 5日未満)しない 
③ 車を所有していないが、レンタカーを使用したりカーシェアリングをする 
④ 免許及び車を所有していない 
⑤ 車が欲しいとも運転したいとも思わない 
 
□ あなたはバイク、原動機付自転車(以下バイク)を所有、使用していますか。 
① バイクを所有しており、頻繁に使用(週 5日以上)している 
② バイクを所有しているが、あまり使用(週 5日未満)しない 
③ バイクを所有していないが、レンタルをする 
④ 免許及びバイクを所有していない 
⑤ バイクが欲しいとも運転したいとも思わない 
 
□  あなたは「気候変動」という言葉を知っていますか。 
① 知っており、それに関わる活動をしている 
② 知っているが、それが重要なことと思わない 
③ 詳しくは知らないが、興味がある 
④ 聞いたことはあるが、意味は知らない 
⑤ 聞いたことがない 
 
3 
□  あなたは「温室効果ガス（GHG）、二酸化炭素排出量」という言葉を知っていますか。 
① 知っており、それに関わる活動をしている 
② 知っているが、それが重要なことと思わない 
③ 詳しくは知らないが、興味がある 
④ 聞いたことはあるが、意味は知らない 
⑤ 聞いたことがない 
 
□  あなたは「低炭素原則、低炭素都市」という言葉を知っていますか。 
① 知っており、それに関わる活動をしている 
② 知っているが、それが重要なことと思わない 
③ 詳しくは知らないが、興味がある 
④ 聞いたことはあるが、意味は知らない 
⑤ 聞いたことがない 
 
□ あなたが住む住居はどのようなタイプですか。 
① 戸建住宅 
② 集合住宅 
③ 社宅 
④ 寮(学生寮含む) 
⑤ 老人ホームやケアハウスなど 
 
□ 上記の住居を選択した最大の理由は何ですか。  
① 散歩できる環境がある 
② 近隣の安全性 
③ 公共交通機関の利便性 
④ 学校、職場に近い 
⑤ 家賃または価格が安い 
 
□ 上記で回答された住居には何年住んでいますか。  
① 1ヶ月未満 ② 1 ヶ月以上 1
年未満 
③ 1 年以上 2 年
未満 
④ 2 年以上 5 年
未満 
⑤ 5年以上 
□ あなたがスポーツや野外活動をする頻度はどのくらいですか。 
① ほぼ毎日 
② 定期的に(週 1～2回程度)  
③ しばしば(月数回) 
④ 少ない (月 1回程度) 
⑤ 非常に少ない(年 6回程度) 
 
パート 2 
歩行空間に関する質問。あなたのいつも歩いている道についてどう思いますか。 
 
□ ベンチや休憩できる場所がありますか。 
① 利用できるう
え、良好な状
態である 
② 利用できる
が状態が悪
い 
③ まあまあ利
用できる 
④ ほんの少し
だけ利用で
きる 
⑤ 利用できる
場所が全く
ない 
□ 交差点の横断歩道や歩道橋の状況をどう感じていますか。 
① 利用できるう
え、良好な状
態である 
② 利用できる
が状態が悪
い 
③ まあまあ利
用できる 
④ ほんの少し
だけ利用で
きる 
⑤ 利用できる
場所が全く
ない 
□ 周りの騒音をどう感じますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
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□ 街灯の状況についてどう感じますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 歩道の標識や看板はわかりやすいですか。 
① とてもわか
りやすい 
② わかりやす
い 
③ まあまあ ④ わからない ⑤ まったくわ
からない 
□ 交通の安全性についてどう思われますか。 
① とても安全 ② 安全 ③ まあまあ ④ 危険 ⑤ とても危険 
□ 防犯性についてどう思われますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 公園やオープンスペースへのアクセスはどうですか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 歩道の歩きやすさについてどう感じますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 歩道の幅についてどう感じますか。 
① とても広い ② 広い ③ まあまあ ④ 狭い ⑤ とても狭い 
□ 歩道の整備の状態はどう感じますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 歩道に沿って緑(木、花、芝生など)がありますか。 
① とても緑が多
い 
② 緑が多い ③ まあまあ ④ 緑が少ない ⑤ 緑がない 
□ 快適ですか。 
① とても快適 ② 快適 ③ まあまあ ④ 不快 ⑤ とても不快 
□ 清潔ですか。 
① とてもきれい ② きれい ③ まあまあ ④ 汚い ⑤ とても汚い 
□ 公共交通機関へのアクセスはどうですか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 舗装についてどう感じますか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 土地利用(例えば、工業、住宅、商業、教育、農業など)は多岐にわたっていますか。 
① 多様性が豊
かである 
② 多様性が豊
かである 
③ まあまあ ④ 多様性に乏
しい 
⑤ とても多様
性に乏しい 
□ 身障者にとってアクセスしやすいですか。 
① とてもアクセ
スしやすい 
② アクセスし
やすい 
③ まあまあ ④ アクセスし
づらい 
⑤ とてもアクセ
スしづらい 
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□ 他の道路とのつながりはどうですか。 
① とても良好に接
続されている 
② 良好に接続
されている 
③ まあまあ ④ 切断されて
いる 
⑤ とても切断され
ている 
□ 目立つ建物(建物、モニュメント、看板など)の見え方はどうですか。 
① とても良い ② 良い ③ まあまあ ④ 悪い ⑤ とても悪い 
□ 美しいですか。 
① とても美しい ② 美しい ③ まあまあ ④ 美しくない ⑤ とても美しくない 
□ 夏の気候での歩行は快適ですか。 
① 歩くために
とても快適 
② 歩くために
快適 
③ まあまあ ④ 歩くために
不快 
⑤ 歩くために
とても不快 
□ 冬の気候での歩行は快適ですか。 
① 歩くために
とても快適 
② 歩くために
快適 
③ まあまあ ④ 歩くために
不快 
⑤ 歩くために
とても不快 
□ 近隣の人口密度はどうですか。 
① とても密度
が高い 
② 密度が高い ③ まあまあ ④ 密度が低い ⑤ とても密度
が低い 
□ 目的地までの距離は遠いですか。 
① とても近い ② 近い ③ まあまあ ④ 遠い ⑤ とても遠い 
 
パート 3 
歩行者の行為に関する質問 
 
□ 頻繁に歩く場所はどこですか。 
① 商業施設 ② 家の近所 ③  駅周辺 ④ 学校周辺 ⑤ 職場周辺 
□ 片道どのくらいの時間歩きますか。 
① 1時間以上 ② 30分～1時間 ③ 15～30分 ④ 5～15分 ⑤ 5分以下 
□ 歩く目的は何ですか。（最も当てはまるものを一つ選択）  
① 友人・知人に会うため/散歩・運動のため 
② 病院・診療所・郵便局・銀行に行くため 
③ 公共交通機関を利用するため 
④ 買い物に行くため/託児所に子供を迎えに行くため 
⑤ 通勤・通学のため 
 
□ 歩いている時、これまで自転車に乗っている人と不便さを感じることや衝突や事故を経験したこと
がありますか。 
① いつもある ② しばしばある ③ 時々ある ④ めったにない ⑤ 決してない 
□ 歩いている時、これまで自動車(または原動機付自転車など)に乗っている人と不便さを感じること
や衝突や事故を経験したことがありますか。 
① いつもある ② しばしばある ③ 時々ある ④ めったにない ⑤ 決してない 
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□ 歩行と他の交通手段を組み合わせていますか。 
① 車を使用するために駐車場まで歩いている 
② カーシェアリングするために目的地まで歩いている 
③ 自転車を使用するために駐輪場まで歩いている 
④ バスや電車を利用するために駅まで歩いている 
⑤ 歩くのみ 
 
□ いつも歩いている道の周辺（300ｍ以内）に次のタイプの公共施設はありますか。(タイプ 1: 病院
/診療所/郵便局/銀行 タイプ 2:  商店/スーパーマーケット  タイプ 3: 学校/大学/職場) 
① タイプ 1～3すべてない。また、タイプ 1～3の公共施設に行くためのバス停や駅もない 
② タイプ 1～3すべてないが、タイプ 1～3の公共施設に行くためのバス停や駅はある 
③ 少なくとも 1種類以上のタイプがあるが、他の公共施設に行くためのバス停や駅はない 
④ 少なくとも 1種類以上のタイプがあり、他の公共施設に行くためのバス停もしくは駅もある 
⑤ タイプ 1～3すべてあり、他の公共施設に行くためのバス停もしくは駅もある 
 
□ あなたは昼間に歩くのが好きですか。 
① はい、安全で快適なので好き 
② はい、どこへでも行きやすいので好き 
③ どちらでもない 
④ いいえ、快適ではないので好きではない 
⑤ いいえ、安全ではないので好きではない 
 
□ あなたは夜間に歩くのが好きですか。 
① はい、安全で快適なので好き 
② はい、どこへでも行きやすいので好き 
③ どちらでもない 
④ いいえ、快適ではないので好きではない 
⑤ いいえ、安全ではないので好きではない 
 
□ どのくらいの頻度で歩きますか。 
① ほぼ毎日 ② 週に 2～3回程度 ③ 週に 1回程度 ④ 月に 1回 程度 ⑤ 決まっていない 
□ 一人で歩いている時、何をしていますか。 
① 特に何もしない 
② 電話している、スマートフォンを操作している 
③ 地面を見ている 
④ 周囲を見ている 
⑤ その他 
 
□ 歩くことと交通費の関係についてどう思いますか。 
① 交通費が高くても気にしないので歩かない 
② 交通費は安いので歩かない 
③ お金を持っていない時だけ歩く 
④ 交通費を節約するために歩きます 
⑤ 交通費が高くても気にしないが歩きます 
 
□ 歩いている時に最も目につくものは何ですか。 
① 道路を走る車やバイク 
② 他の歩行者や自転車 
③ 建物(住宅、橋、駅、看板など) 
④ 植栽 (木、花、芝生など) 
⑤ 歩道 (舗装、看板、座席、街路照明、ベンチなど) 
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□ 道をどのように横断しますか。 
① いつも信号を守って横断する 
② 夜遅くや交通量が無い場合以外、信号を守って横断する 
③ 急いでいる時以外、信号を守って横断する 
④ 交通量が無ければ信号を無視して横断する 
⑤ 信号も交通量も無視して横断する 
 
□ 上記の経路周辺についてどのくらい知っていますか。 
① いつも違う経路を通る 
② 決まった経路以外にいくつか知っていて、時々それらの経路を通る 
③ 決まった経路にもう一つ経路を知っているがあまり歩かない  
④ いつも決まった経路を歩き、時々途中で寄り道する 
⑤ いつも決まった経路を歩き、どこにも寄らない 
 
□ いつも歩いている道のどの部分を歩いていますか。 
 
① ガードレー
ルなどのな
い道端を歩
いている 
 
例: 
② 白線やガー
ドレールな
どに沿って
歩いている 
 
例: 
③ 狭い道(1.5m
以下)を歩い
ている 
 
 
例: 
④ 緑がない道
を歩いてい
る 
 
 
例: 
⑤ 緑がある道
を歩いてい
る 
 
 
例: 
 
□ 通常歩道のどこを歩いていますか。 
 
① 決まってい
ない 
 
例: 
② 車道側 
 
 
例: 
③ 中央 
 
 
例: 
④ 車道と反対
側 
 
 例: 
⑤ 植栽の近く 
 
 
例: 
 
□ 歩道の中で歩く場所をどのように選んでいますか。 
① 特に何もない 
② 人の混雑具合により決めている 
③ 目的地の立地場所により選んでいる 
④ 最短経路になるようにしている 
⑤ 必ず車道の右または左と決めている 
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□ どのように他の歩行者と歩く位置を調整しますか。 
① 特に他の人に注意を払っていない 
② 時々、向かい側から歩いてくる他の人に注意を払うが、位置を変更する必要がなければ動かない 
③ 向かい側から歩いてくる他の人に注意を払うが、位置を変更する必要がなければ動かない 
④ 向かい側から歩いてくる他の人に注意を払い、それに応じて自分の位置を調整する 
⑤ 歩いる人すべてに注意を払い、それに応じて自分の位置を調整する 
 
□ 歩いている時、会話しますか。 
① 他の人と話すことはない 
② 一緒に歩いている人とだけ話す 
③ 時々知人にあいさつだけする 
④ 友人や隣人に会えば少しだけ会話する 
⑤ 友人や隣人に会えば立ちどまって会話する 
 
パート 4 
スマートフォンのアプリケーションを用いた歩行の研究 
 
このパートでは、ＭＯＶＥＳというスマートフォンの無料アプリケーションで調査を行います。ＭＯＶＥ
Ｓとは、歩行の距離、時間、歩数の情報が分かるアプリケーションです。詳細については、MOVES の公式ウ
ェブサイトに掲載されています。URL:https://moves-app.com 
参加希望の場合は以下の説明に沿って進めてください。 
① スマートフォンに MOVES をインストールしてください。これは、Apple’s App Store や Google play
で利用可能です。 
② E メールアドレスを使用してサインイン（Gmail が望ましい）し、このアプリケーションのために新し
いパスワードを作成してください。 
③ そのあと、ユーザー名を作成してください。以下にユーザー名をご記入ください。 
ユーザー名 :  
 
…………………………………………………………………………… 
 
④ 距離、時間、歩数の情報を研究でのみ利用し、他者とそれを共有することはありません。 
⑤ 一週間そのアプリケーションをご利用ください。その後は、アンインストールやアカウントとアプリ
ケーションに関連するすべての情報を削除してもかまいません。 
⑥ 以下に Eメールアドレスを書いていただければ、研究結果を送信します。 
Eメールアドレス : 
 
…………………………………………………………………………… 
 
⑦ 他に参加希望の方がおりましたら、これを共有してください。 
⑧ 不明な点などございましたら、以下にお問い合わせください。 
 
 
フリツ・アーマド・ヌジル 
   北九州市立大学大学院   
国際環境工学研究科 建築デザインコース 
デワンカー・バート研究室 博士課程 
北九州市若松区ひびきの 1-1 Tel: 093-695-3245 / Fax: 093-695-3345   
E-mail：fritz.ahmad@gmail.com, u3dbb003@eng.kitakyu-u.ac.jp 
 
 
 
 
ご協力ありがとうございました。 
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Pavement Pattern Questionnaire
This questionnaire is intended firstly to briefly measure the usage of the targeted pedestrian areas. Then to 
understand the general overview of common pedestrian`s behaviors in the research area. And lastly to know how 
much people notice and remember the pattern of the pedestrian pavement when walking. 
This questionnaire is a part of research project titled: Behavioral Study on Zero Emission Urban Commuting 
System in JAPAN. Contact person is Fritz Akhmad Nuzir (email: fritz.ahmad@gmail.com), doctor student from 
Laboratory of Prof. Bart Dewancker, Department of Architecture, Graduate School of Environmental Engineering, 
The University of Kitakyushu. 
This questionnaire is targeting only the people who are experiencing or have been experiencing WALKING on the 
research area.
* Required
Research Area: Kitakyushu Science and Research Park (Gakkentoshi), HIBIKINO
Have you been walking on this area, marked in red? If yes, please proceed to the questions.
Edit this form
10/9/2014 Pavement Pattern Questionnaire
https://docs.google.com/forms/d/1l730_LBSUmF0cvlk3v4z7d3nq7eOC22bMPp1iLZu17c/viewform 2/6
Name *
First name or nickname only. This information will not be shared with anybody else.
Gender *
 male
 female
Age *
 before 20
 20-29
 30-39
 40-49
 50-59
 60-69
 70 above
Address *
Your current stay.
 Hibikino
 Kurosaki
10/9/2014 Pavement Pattern Questionnaire
https://docs.google.com/forms/d/1l730_LBSUmF0cvlk3v4z7d3nq7eOC22bMPp1iLZu17c/viewform 3/6
 Higashida
 Outside the above but still in Kitakyushu
 Outside Kitakyushu
When do (/did the last time) you walk on this area? *
 currently walking
 less than 1 month ago
 less than 1 year ago
 1 or 2 years ago
 more than 2 years ago
You walk here ... *
 daily (more than 3 days per week)
 2-3 days per week
 1 day per week
 1 day per month
 occasionally
How far do you walk? *
 less than 100m
 100m-300m
 300m-500m
 more than 500m
 irregular
Why do you walk here for? *
You can choose more than one answer.
 work/business
 school/university/conference
 shopping
 recreation
 other
What do you do when you are walking? (2 answers are required) *
Choose at least 2 activities that you often do.
 Doing conversation by phone
 Looking at the surrounding 
 Looking at your smart phone
 Looking down to the pavement/ground
 Other: 
Zoning of the Pedestrian Areas
10/9/2014 Pavement Pattern Questionnaire
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Which area do you usually walk on? *
You can answer more than one. Please refer to the zoning above.
 A
 B
 C
 D
 E
 F
 G
 H
 I
Pavement 01
10/9/2014 Pavement Pattern Questionnaire
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(P1) The pavement pattern below is located in which location? *
You can answer more than one. Please refer to the zoning above.
 A
 B
 C
 D
 E
 F
 G
 H
 I
Pavement 2
10/9/2014 Pavement Pattern Questionnaire
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(P2) The pavement pattern below is located in which location? *
You can answer more than one. Please refer to the zoning above.
 A
 B
 C
 D
 E
 F
 G
 H
 I
100%: You made it.
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